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TRAPS  FOR  EVERY  REQUIREMENT 


ARMSTRONG 


APPLICATION  ENGINEERED 


STEAM  TRAPS 


Tips  on  Trapping  Unit  Heaters 
for  Full  Output  and  Low  Maintenance 


times.  A  shut-off  valve  in  the 
discharge  line  facilitates  trap  in¬ 
spection.  Use  of  check  valves  and 
strainers  is  dependent  upon  piping 
conditions  and  the  traps  used. 

5.  Protect  against  PRV  failure  where 
freezing  could  occur.  Sometimes 
heaters  supplied  with  reduced 
pressure  steam  are  installed  where 
freezing  could  occur  if  traps  failed 
to  open.  In  this  case  select  traps 
that  will  open  at  maximum  steam 
supply  pressure  and  still  have  ade¬ 
quate  capacity  at  reduced  pressure. 

FREE  ON  REQUEST-COMPLETE 
INFORMATION  on  the  above  points, 
diaflTsniH,  selection  data,  tables  and 
additional  recommendations  are  con* 
tained  in  Armstrong  Bulletin  No.  2312. 
Also  includes  BTU  output  ratings  for 
all  models  of  30  makes  of  unit  heaters. 
Call  your  local  Armstrong  Factory 
Representative  or  write ; 

ARMSTRONG  MACHINE  WORKS 

84^  M«pU  Street  e  Three  River*,  Michigan 


•  If  unit  heaters  are  clean  and  the 
steam  supply  and  return  lines  are 
adequate,  their  performance  will 
depend  entirely  upon  the  steam 
trapping.  Here  are  some  trapping 
pointers  to  insure  plenty  of  heat 
when  it  is  needed : 


1. Trop  supply  linas  to  take  care  of  con¬ 
densate  formed  by  radiation  loss. 

2.  Uta  ona  trap  for  aach  haatar.  Two 
or  more  heaters  drained  by  a  single 
trap  will  fail  to  deliver  maximum 
btu  output. 

3.  SIza  traps  propaiiy.  Many  a  unit 
heater  is  handicapped  by  a  trap 
lacking  adequate  condensate  and 
air  handling  capacity.  The  few 
dollars  extra  for  larger  traps  insure 
fast  heatup,  full  output  and  free¬ 
dom  from  coil  corrosion. 


Usa  a  bypass  obova  trap  whara  haatar 
must  ba  kapt  in  oparation  at  all  times. 
Nota  naat  hookup  possibia  with 
Armstrong  varticai  connaction  trap. 


4.  Install  traps  corractly.  Put  trap  be¬ 
low  and  close  to  heater.  Install  a 
bypass  around  the  trap  if  the  heat¬ 
er  must  be  kept  in  operation  at  all 


f«r  wkhp0r-qKM  opcrofieii 
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for  all  or  groato  ladon  air.  Tho 
nowly  rodotignod  Vortical  Ditchargo 
Roof  Vontilator  oihauttt  air  itraight 
up  at  high  tolocity.  It  koopt  harm¬ 
ful  rotiduo  off  tho  roof  ,  .  .  prolongt 
roof  lifo. 


LOW-SILHOUETTE 

ROOF  VENTILATORS 


Low  in  silhouette  .  .  .  distinctively  profiled  .  .  . 
these  units  blend  well  with  modern  architecture. 
What’s  more,  they  deliver  all  the  air  you  pay  for, 
All  performance  ratings  are  the  output  of  the 
completely  assembled  unit  .  .  .  obtained  from 
wind  tunnel  tests  as  per  Standard  Test  Code  for 
Power  Roof  Ventilators  .  .  .  conform  to 
U.  S.  Department  of  Commerce  Standard  178-51. 
Capacities  up  to  40,900  CFM.  ^ 

Send  for  catalogs  today.  ■ 


Tho  fowor-How  Roof  Vonfilafor  it 
a  ruggodly  built  unit  in  an  aoro- 
dynamically  corroct,  woathorproof 
houting,  Mott  popular  of  all  for 
gonoral  utoogo. 


DclOTHiZAT  PANS.  HV-IOSS 

DIvUioii  of  Amcrieaii  Mockin*  and  Metals,  lac. 

East  Molioa,  llliaois 

Please  send  catalogs  on  your  following  roof  ventilators 

□  Centrifugal,  for  quiet  operation 

□  Vertical  Discharge,  for  oil  or  grease  laden  air 

□  Power-Flow,  for  normal  industrial  air 

□  All  three  ventilators 


Ve  Bothezat 


Arnmcan  /Machine  and  >M€tek.  Inc 

EAST  MOUNE.  lUINOIS 
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Arrial  view  of  Standard  Fretted  Steel  Co.,  Jenkintown,  Pa.  Architect;  Richard  Fullinger.  Engineer:  Widdi- 
combe  Engineering  Co.  Heating  Contractor:  Bowen  Brothen  Co.  General  Contractor:  Towntend  tc  Elfreth. 

World’s  Largest  Socket  Screw  Plant 

STEAM-HEATED  by  WEBSTER 


Standard  Pressed  Steel,  Jenkintown,  Pa.,  uses 
Webster  Steam  Heating  Equipment  in  plant 
area  for  quick,  flexible  heating  with  ample 
air  movement.  Air  conditioning  plus  Webster 
Tru-Perimeter  Heating  with  Walvector  gives 
year-round  comfort  to  company’s  offices. 

SPS  —  world’s  largest  manufacturer  of  socket 
screw  products  —  completed  its  $10,000,000 
expansion  program  in  four  years,  doubled 
its  floor  space  to  more  than  600,000  square 
feet. 

Webster  Unit  Heaters  provide  both  heat 
and  ventilation  in  the  manufacturing  por¬ 
tion  of  the  plant.  Webster  Walvector  offsets 
heat  loss  below  windows.  Other  Webster 
Heating  Equipment  on  the  job  for  SPS 


includes  Webster  Radiator  Traps,  Valves  and 
Dirt  Strainers. 

In  the  air-conditioned  offices,  Webster  Tru- 
Perimeter  Heating  with  Walvector  assures 
winter-long  warmth.  Gentle,  even  heat  along 
cold  perimeter  walls  gives  draft-free  comfort 
even  next  to  windows. 

For  any  industrial  plant,  large  or  small  .  .  . 
any  office  building  . . .  any  commercial  build¬ 
ing  . . .  investigate  the  advantages  of  Webster 
Tru-Perimeter  Heating  with  steam  or  forced 
hot  water.  See  your  Webster  Representative, 
or  write  us. 

Address  Dept.  HV-10 

WARREN  WERSTER  &  COMPANY 

Camden  5,  N.  J.  :  :  Representatives  in  Principal  U.  S.  Cities 
In  Canada,  Darling  Brothers,  Limited,  Montreal 


Wrhttrr  Walvrtior  in  Engine,*ring  Drpartmral  providn 
•  blank<*l  of  grnlU  heal  along  thr  rntirr  window  arra. 


WALVECTOR 

MO.  V.  %.  RA1  OM. 

For  Steam  or  Hot  Water  Heating 

Othar  Wabstar  Haating  Equip- 
mant  includas  Wabstar  Basa- 
board  also  usad  in  Tru-Parimafar  Haating; 
Wabstar  Convactors;  Wabstar  Procass  Staam 
Traps;  Wabstar  Modarator  Systams  of  Staam 
Haating,  and  continuous  flow  controls  for  hot 
watar  haating.  Data  on  raquast. 
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AUTOMATIC  temperature, 

humidity  and  pressure  control 

....  helps  Abbott  Laboratories 
bring  better  health  to  millions 


Heating  and  Air  Conditioning  in  many  of  the  above 
buildings  are  automatically  regulated  by  Powers 
Temperature  and  Humidity  Control  Systems. 
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Farmcntatlon  proccM  In  rMearch  pilot 
plant  controUad  bjr  Powera  ACCRimi 
Ragulatora  and  PLOWRITK  Valvaa. 


Research  at  Abbott’s  has  paid  off  in  an 

unbroken  dividend  record,  numerous  stock  divi¬ 
dends  and  splits.  Many  of  their  famous  products 
such  as  Nembutal,  Pentothal,  Erythrocin,  Iberol, 
Vi-Daylin,  Selsun  and  Sucaryl  have  been  devel¬ 
oped  in  laboratories  equipped  with  Powers  control. 


A  faw  of  tha  many  vacuum  dryara  aqutp- 
pad  wltb  Powara  Tamparatura  Controllara. 

Balow:  Air  Condltlonad  Room  for  Board 
of  Dlraotora  and  aaacutlva  confarancaa. 


Versatility  of  Powers  control  used 
at  Abbott’s  is  indicated  by  some  of 
the  applications  shown  here  and  in 
the  following  installations:  Air  con¬ 
ditioning  control  systems  for  audi¬ 
torium  with  900  seating  capacity, 
executive  offices  and  dining  room, 
cafeteria  and  animal  rooms;  also 
controls  for  tablet  machines,  demin¬ 


eralized  water  heaters,  autoclaves 
and  many  other  applications. 

When  you  need  automatic  control 
for  temperature,  humidity  or  pres¬ 
sure,  call  your  nearest  Powers  office 
or  write  us  direct.  An  experienced 
Powers  engineer  will  gladly  help 
you  select  the  right  type  of  control 
for  your  requirements. 

(e4SB) 


THE  POWERS  REGULATOR  COMPANY 

MOKii,  llilNOlS  I  Officea  in  chief  cities  in  U.8.A.,  Canada  and  Mexico 
Over  60  years  of  Automatic  Temperature  and  Humidity  Control 


’  HIGH  SPOTS 

•  Indications  are  that  dwelling  atarta  for  the  last  half  of  1955  will  be  at  a 
moderately  low«r  rate  than  for  the  first  half,  according  to  Standard  &  Poor’s  industry 
survey.  Total  outlays  for  construction,  however,  are  expected  to  be  slightly  higher 
for  the  final  6  months,  and  total  for  the  year  is  estimated  at  $39.5  billion,  up  about 
6.5%  from  1954,  and  the  highest  on  record. 

•  Water  pollution  control  measures  came  to  the  attention  of  21  state  legisla* 
tures  this  year.  New  or  more  stringent  laws  were  enacted  in  10  states,  while  8 
states  enacted  financing  bills.  See  News  department. 

•  A  new  look  at  the  chemiatry  of  air  pollution  was  taken  by  engineers  at  the 
September  meeting  of  the  American  Chemical  Society  when  reports  from  many  labora* 
tories  indicated  that  tons  of  combustion  and  process  efiBuents  in  the  air  are  activated 
chemically  by  sunlight  and  recombine  to  form  new,  irritant,  and  corrosive  com*  1 
pounds. 

•  Owners  of  air  conditioned  homes  in  23  states  surveyed  by  Worthington  Corp. 
confirmed  10  advantages  of  conditioned  air  and  reported:  Improved  appetites 
(63%),  more  hot  meals  in  summer  (75%),  improved  dispositions  (^%),  more  free 
time  (43%),  more  energy  (63%),  improved  general  health  (65%),  fewer  colds 
(40% ) ,  less  suffering  from  allergies  (48% ) ,  less  street  noise  ( 75% ) ,  less  cleaning  and 
dusting  (65%). 

•  The  Voice  of  America  was  bothered  last  summer  by  low  frequency  interference 
from  air  conditioning  machinery.  In  spite  of  elaborate  provisions,  including 
floating  six  entire  studios  within  the  building  on  vibration  isolators,  vibrations  from 

'  the  seven  compressors  in  the  basement  somehow  run  up  to  the  microphone  through 

its  stand  and  make  certain  recordings  sound  as  though  they  were  made  on  sub-standard 
equipment.  Corrective  measures  were  delayed  until  the  end  of  the  summer  when  com¬ 
pressors  could  be  shut  down. 

•  The  Climatic  Research  Committee  of  the  Building  Research  Advisory  Board  has 
completed  a  survey  of  the  major  segments  of  the  building  industry  to  determine  the 
kinds  of  weather  data  needed  in  addition  to  information  now  available.  Some 
data,  such  as  simultaneous  dry  bulb  and  wet  bulb  temperatures,  have  been  observed 
but  cannot  be  processed  without  additional  facilities.  Further  observations  are  needed 
for  soil  temperatures  and  microclimatic  information.  More  research  is  needed  for  long 
range  forecasts  and  nocturnal  radiation  data.  Data  on  summer  degree-days  and  solar 
radiation  cannot  be  developed  without  further  definition  by  industry. 

•  Copper  and  brass  mill  workers  of  Connecticut’s  Naugatuck  valley  have  pitched 
in  to  dig  out  from  under  tons  of  mud  and  debris  left  by  the  disastrous  flood  of  August 
19.  Copper  and  Brass  Research  Association  reports  on  a  survey  of  the  area  show  that 
rapid  recovery  is  being  made  and  production  has  already  resumed  in  damaged 
plants  of  most  member  companies. 

•  Two  air  conditioned  subway  cars  were  tested  in  New  York  during  August. 

One  was  run  on  the  Hudson  and  Manhattan  Railroad  between  Hudson  Terminal  and 
Hoboken,  N.  J.,  as  forerunner  to  an  attempt  to  build  up  declining  passenger  traffic. 
Another  car  with  mechanical  cooling  was  put  into  service  on  the  Flushing  line  by  the 
city  Transit  Authority.  Cars  feature  10  to  12  tons  of  cooling  capacity. 

•  A  new  device  which  uses  refrigerated  air  to  deaden  pain  in  dental  patients 
was  tested  at  the  Navy’s  dental  school.  Temperature  of  the  air  stream  is  gradually 
dropped  from  98  to  33.8  deg  F,  anesthetizing  gum  tissues.  Later  it  is  warmed  again  to 
body  temperature.  Ninety-four  of  100  patients  reported  no  pain. 

•  Philadelphia  and  Reading  Coal  and  Iron  Co.,  for  years  the  second  ranking  pro¬ 
ducer  of  anthracite,  has  entered  the  underwear  business  with  purchase  of  Union 
Under  Wear  Co.  and  changed  its  name  to  Philadelphia  and  Reading  Corp.  in  a  major 
diversification  program. 

•  A  huge  increase  in  sales  of  ear  air  ronditioning  has  been  predicted  by  Ward’s 
Automotive  News  which  said  also  that  General  Motors  is  testing  a  packaged  conditioner 
that  might  go  under  the  rear  seat  and  obviate  special  wiring  and  ducts. 
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WASHINGTON  OVBNTONBS 


by  LORING  OVERMAN 


Why  CongreM  was  so  ready  to  adjourn  in  August  with  so  much  business  unfinished 
is  a  ^Washington  overtone”  of  importance  to  all  buaineaa. 

Fact  is,  the  period  of  adjournment  is  sort  of  a  between>quarters  rest  interval.  When 
play  is  resum^,  pending  legislation  will  be  taken  up  at  whatever  point  it  was  halted 
by  adjournment.  Meanwhile,  members  of  the  legislative  team  will  have  had  an  oppor* 
tunity  to  check  with  constituent  coaches  for  instructions. 

The  sdjournment  period  offers  an  opportunity  to  map  new  plays;  call  new  signals. 
This,  if  t^  course  of  legislation  at  the  first  session  of  the  84th  G>ngresa  was  to  the 
liking  of  air-conditioning  people,  now  is  the  time  to  say  so.  Or  vice  versa.  Congressmen 
and  Senators  want  to  know  constituents*  wishes. 

Matters  pending  t 

•  Federal  Aid  to  Education.  Representatives  of  most  States  are  to  meet  at  the 
Wliite  House  November  28  to  discuss  surveys  they  have  made  of  school  needs.  Already 
the  House  Education  and  Labor  Committee  has  approved  a  loan*grant-guarantee 
hill  involving  some  $8.3  billion  in  tax  money.  With  school  construction  so  important 
to  air-conditioning  and  heating  people,  the  question  is  ^should  such  building  be  fed¬ 
erally  financed  (and  controlled)?”  Your  Senator  wants  to  know. 

•  ‘‘Divide  and  conquer”  was  the  successful  strategy  employed  by  those  who  raised 
minimum  wages  to  $1  an  hour  by  amending  the  Wage-Hour  law.  They  postponed 
until  the  coming  session  the  question  of  increased  coverage.  Some  24  million  workers 
would  be  added  to  the  covered  luts  by  proposed  legislation.  Your  views? 

•  Natural  gas  supply  and  price  is  involved  in  proposals  to  place  independent  gas 
producers  under  federal  control.  House  has  passed  legislation  to  exempt.  Issue  will 
be  before  the  Senate  early  in  the  second  session.  Signals? 

•  Power  Policies;  Power  Politics.  Whether  tax-payers’  money  or  private  capital 

should  develop  and  control  power  production  will  be  a  hard-fought  issue  in  1956 
election  campaigns.  ' 

•  Public  Housing  Again.  Exponents  of  public  housing  weren’t  content  with  the 
45,000  units  authorised  in  the  one  year  extension  of  such  legislation.  Some  interests 
want  no  such  housing;  others  will  press  for  135,000  units  per  year  for  four  years. 
Your  views? 

•  Highway  Construction,  forerunner  of  suburban  migration,  has  important  over¬ 
tones  for  air-conditioning,  heating  and  ventilating  folks.  How  to  pay  for  needed 
highway  expansion  stymied  all  action  in  the  first  session,  84th  Congress.  Meanwhile, 
the  delay  is  piling  up  a  backlog  of  both  highway  and  related  construction.  How  do  you 
prefer  to  pay  for  your  new  highways — out  of  general  tax  funds,  or  by  increased  levies 
on  those  who  use  the  roadways?  Your  Congressman  will  have  to  know.. 

It  will  be  interesting  to  watch  how  Congress  handles  hearings  on  two  contrasting 
subjects — the  Hoover  Commission  Recommendations,  and  proposals  to  expand 
Social  Security. 

a  Hoover  Commission  recommendations  suggest  several  hundred  ways  of  saving 
money  in  government  operation.  One  hundred  and  sixty-seven  would  require  legis* 
lation;  others  could  be  put  into  effect  through  administrative  rulings.  How  many 
of  the  167  will  Congress  consider,  and  for  how  long? 

•  Social  Security  hearings,  on  the  other  hand,  involve  billions  of  dollars  and 
millions  of  votes.  Legislators  are  human;  they’d  like  to  know  your  views. 

Further  tax  reductions,  principally  for  individuals,  will  be  noisily  debated  when 
Congress  re-convenes.  The  subject  is  an  election-year  natural,  unequalled  as  a  vote- 
getter.  Understandably,  few  voices  will  be  raised  in  opposition  to  lower  taxes  and 
Congress  will  accept  this  silence  as  a  mandate  for  lower  levies.  The  thing  to  watch, 
however,  b  the  business  tax  schedule.  Unless  signals  change,  the  corporate  tax 
rate  b  to  drop  to  47%  (from  52),  effective  April  1,  1956. 

{Continued  on  page  8) 
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The  Invisible 
Enemy  No.2 


moves  with 
incredible  speed 


I  n  time  of  war  it  instantaneously  devastates  and 
obliterates  with  its  searing  heat,  every  human 
being  within  a  tremendous  radius,  when  released 
by  a  nuclear  bomb.  Though  it  has  no  temperature, 
its  enormous  energy  changes  into  heat  when  it 
strikes  and  is  absorbed  by  a  surface. 

Upon  escaping  from  a  building  in  winter,  it 
leaves  a  chill  behind.  When  it  invades  in  summer,  it 
takes  its  toll  in  excessive  heat  and  human  distress. 

Its  aliases  are  many-Infra-Red  Rays,  Heat  Rays, 
Radiant  Energy,  Radiation. 

It  is  responsible  for  93%  of  the  heat  flow  down¬ 
ward  in  summer  through  roof  spaces;  in  wall 
spaces,  for  66%  to  80%  of  heat  losses  in  winter, 
and  heat  flow  inward  in  summer;  for  about  55% 
to  75%  of  heat  loss  upward  in  winter  through  ceil¬ 
ing  and  roof  spaces. 

Buildings  are  generally  constructed  with  wall 
and  ceiling  air  spaces,  because  the  greatest  flow  of 
heat  possible  between  two  solids  is  by  direct  con¬ 
duction-actual  physical  contact;  and  since  air  has 
low  density,  it  allows  little  heat  flow  through  it  by 
conduction. 

The  enemy  then  becomes  radiation  in  downward 
heat  flow;  and  radiation  and  convection  in  upward 
and  side  heat  flow. 

A  STALWART  SHIELD 

A  shield  against  these  enemies  is  multiple  ac¬ 
cordion  aluminum.  Its  surfaces  have  an  absorp¬ 
tivity  to  heat  rays  of  a  mere  3%  ;  reflect  them  at 
the  rate  of  97%,  and  emit  them  at  a  rate  of  only 
3%.  Thus  they  retard  the  flow  of  heat  rays  outward 
or  inward.  Accordion  aluminum  is  likewise  a  stal¬ 
wart  shield  against  the  flow  of  heat  by  convection, 
its  multiple  layers  of  metal  and  fiber  offering  ex¬ 
tremely  effective  resistance.  Heat  flow  by  conduc¬ 
tion  is  minimized  by  its  multiple  layers  of  large 
air  spaces,  because  they  have  slight  density. 

Scientifically  separated  sheets  of  aluminum,  giv¬ 
ing  UNIFORM,  full-depth  protection  to  every  inch 
of  space  between  joi.sts,  will  imprison  the  invisible 
enemy  indoors  in  winter,  prevent  its  invasion  in 
summer,  and  transform  it  into  a  friendly  and  use¬ 
ful  .servant. 

Its  continuous  metal  .sheets,  up  to  750  feet  long, 
have  almost  zero  permeability  to  water  vapor.  In¬ 
filtration  under  its  flat,  stapled  flanges  is  slight. 
Its  scientific  con.struction  minimizes  condensation 
on  or  within  this  type  of  insulation. 


More  than  250  million  square  feet  are  in  use 
today.  For  10  years  it  has  been  repeatedly  specified 
and  used  by  many  of  the  leading  architects,  engi¬ 
neers  and  builders  of  America. 

Yours  for  the  asking  is  a  discussion  of  how  and 
.  why  aluminum  insulates  even  under  extreme  con¬ 
ditions.  It  will  be  found  in  the  booklet,  “Thermal 
Test  Coefficients  of  Aluminum  Insulation  for  Build¬ 
ings,”  published  by  the  AMERICAN  SOCIETY  OF 
HEATING  A  AIR  CONDITIONING  ENGINEERS.  Use  the 
coupon  for  the  literature  and  free  samples  of  this 
scientific  insulation. 


NOTE  FULL  ONE-INCH  EXTRA  AIR  SPACE 
above  accordion  ploott  for  ovon  more  ro«l«- 
tone#  to  hoot  flow.  Each  thoot  oxtondt  from 
joist-to-joist. 


COST  OF  EDGE-TO-EDGE  INFRA 
Multiple  Aluminum  Intulation 
installed  in  new  construction  between 
wood  joists,  material  and  labor 

Type  6-PS  about  lOf  sq.  ft. 

Type  4-PS  about  8^  sq.  ft. 


Infra  Insulation,  Inc.,  526  B’way,  N.  Y.,  Dept.  V-10 
Please  send  ASHAE  Booklet:  “Thermal  Test,  etc.” 

Name _ _ _ 

Firm _ _ 

Address _ _ _ 
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WASHMOTON  OVERTONIS  (Continued  from  page  6) 
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About  Construction  t 

•  Housing  construction,  after  a  brief  lag  in  July,  spurted  ahead  in  August.  Builders 
started  construction  on  an  estimated  123,000  new  homes  in  August — 8,000  more  than 
in  July — Labor  Department  statisticians  reported. 

•  During  the  first  eight  months  of  19.55,  a  total  of  928,000  new  dwelling  unit* 
were  started.  Comparable  figures:  800,000  during  first  eight  months  of  1954;  992,000 
during  record  19^. 

•  Veterans  Administration  reported  GI  loan  applications  for  August  set  a  five>year  | 
high  of  66,305. 

•  Despite  brakea  on  credit^  being  applied  by  the  government,  Washington  expects 
the  building  boom  to  go  on  up  next  year.  Current  estimate  is  $44  billion;  about  $2.3 
billion  or  6%  above  1955.  Private,  non-residential  construction  will  increase  by  15%, 
with  the  private  residential  field  continuing  to  account  for  about  one>third  of  dollar 
expenditures. 

•  The  Rains  subcommittee  of  the  House  Banking  Committee  was  scheduled  to  open 
a  series  of  field  hearings  on  October  5  to  consider  all  phases  of  the  housing  situation. 
Hearings  were  scheduled  for  New  York,  Newark  and  Philadelphia,  with  others  to 
follow.  Slum  clearance  programs  will  top  the  list  under  study.  Others:  multi-family 
projects,  mortgage  credit  availability,  effect  of  recent  restrictions  on  housing  credit, 
operation  of  Federal  National  Mortgage  Insurance  Association  (Fannie  May),  the 
Voluntary  Home  Mortgage  Credit  program,  and  housing  facilities  for  the  aged. 

•  New  Regulations  concerning  heat  losses  determine  whether  a  house  can  qualify 
for  an  FHA-insured  loan.  After  a  year’s  study  of  minimum  property  requirements, 
FHA  has  announced  that  houses  must  be  so  designed  that  the  heat  loss  is  no  more 
than  .5.5  Ktu  |)er  M|uare  foot  of  floor  space.  During  the  war  the  permissible  beat  loss 
was  reduced  from  100  Btu  to  60. 

The  announcement  observes  “this  means  a  house  must  be  more  carefully  designed 
and  more  tightly  constructed  to  be  eligible  for  FHA  insurance.  For  example,  windows 
and  doors  must  almost  necessarily  be  completely  weatherstripped.  Double  glazing, 
storm  windows  and  storm  doors  will  be  essential  in  colder  areas.  Primarily,  however, 
ceilings  and  walls  will  have  to  be  better  insulated.” 

About  Defense: 

•  No  let-down  in  defense  planning  is  signaled  by  a  Defense  Department  announcement 
of  a  new  series  of  industrial  planning  conferences.  The  confabs  were  to  start  in 
early  October  in  San  Francisco,  proceed  to  Los  Angeles,  and  continue  in  other  areas 
having  strategic  defense  facilities.  Purpose:  “to  assure  the  infusion  of  more  production 
know-how  into  industrial  mobilization  planning.” 

•  Over  a  period  of  six  years,  small  business  received  |6,740,(X)0,000  of  132,9.58,* 
0(K),000  in  procurement  contracts  let  by  Navy.  During  this  year,  73.8%  of  Navy’s 
$3.9  billion  purchases  went  to  small  business. 

Aliout  Fuels: 

•  Construction  of  4,9(K)  miles  of  interstate  natural  gas  pipelines  was  authorized 
during  the  year  ended  June  30,  1955,  the  Federal  Power  Commission  reports.  The 
pipelines  are  designed  to  add  1%  billion  cubic  feet  of  daily  delivery  capacity  to  the 
nation’s  transmission  systems. 

•  0|K*rat!ng  revenues  of  37  natural  gas  pipeline  companies  totaled  $133,951,471  for 
June,  an  increase  of  21.7%  over  the  same  month  of  1954. 

•  'ihe  government  has  warned  id  oil  companies  to  cut  imports  of  crude  and  residual 
oil  or  face  import  controls.  September  21  was  set  as  the  deadline  for  company  sug¬ 
gestions  on  voluntary  control. 

About  the  Business  Outlook: 

•  Industrial  production  established  a  new  record  of  140  above  the  1947-49  base 
during  August  by  rising  one  percent  above  July. 

•  Copies  of  the  339-page  book  of  Business  Statistics,  1955  Biennial  Edition,  may 
be  purchased  for  $2.00  from  the  Superintendent  of  Documents,  Government  Printing 
Office,  Washington  25,  D.  C. 
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By  choosing  BRUNNER  for  dependable  performance,  thou¬ 
sands  of  users  of  Brunner  Air  Conditioners  and  Refrigeration 
Condensing  Units  have  put  their  OK  on  Brunner  quality. 
This  is  not  just  a  lucky  coincidence  ...  we  planned  it  that  wayl 
Right  at  the  beginning,  we  made  up  our  minds  that  we  were 
interested  in  producing  only  the  best .  .  .  and  we've  held  to 
this  objective  for  half  a  century. 

Brunner  "OK  quality"  is  built  into  the  product,  step  by  step, 
from  start  to  finish  .  .  .  pays  off  in  finer  performance,  more 
years  of  trouble-free  service,  and  lower  operating  costs. 
"SELL  BRUNNER"  with  complete  confidence  that  you  are 
serving  the  best  interests  both  of  your  customers  and  yourself. 
Brunner  offers  a  complete  line  of  Refrigeration  and  Air 


BRUNNER  CONDENSING  UNITS 


Conditioning  Condensing  Units  and  Packaged  Air  Condi- 


for  ramot*  air  conditioning  inttollotion  in  commorciol  and 


tioners.  See  your  Brunner  representative,  ar  write  tai 


industrial  applications,  or*  supplied  in  sizos  up  to  75  H.P.  with 
copacity  control.  Srunnor  Com- 
prossor  Units  for  uso  with  ovopo- 
rativo  condonsors  also  ovailobU  up 
to  75  H.P. 


BRUNNER  AIR  CONDITIONERS 

.  .  .  compUtoly  solf-conlainad,  or* 
availabU  in  various  modals  up  to 
20  H.P.  for  rasidantial  or  businass 
installations.  Easy  to  install,  cost 
lass  to  oporato. 


•RUNNER  MANUPACTURINO  COMPANY,  Dopl.  K-lOH,  UTICA  N.Y. 

Tha  Brunnar  Co.,  Goinasvilla,  Oa. 

In  Canada!  Brunnar  Corp.  (Canada)  Limitad,  Toronto,  Ontario 


BRyNN^ 

SINCf  1906  ^ 
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BRIEFLY  STATED 

•  The  appointment  of  tiarry  Whittaker  as  assistant  direc¬ 
tor  of  the  research  department  of  the  Plumbing  and  Heat¬ 
ing  Division  of  American  Radiator  &  Standard  Sanitary 
Corp.  has  been  announced.  Dr.  Whittaker  comes  to  Ameri¬ 
can-Standard  from  the  United  States  Testing  Co.,  Hoboken, 
New  Jersey,  where  he  served  as  engineering  manager  for 
the  past  year. 

•  Gustin-Bacon  Manufacturing  Company,  Kansas  City, 
Missouri,  announces  the  appointment  of  F.  W.  Muller  as 
manager,  insulation  sales  department.  H.  M.  Grant  has 
been  appointed  assistant  manager,  insulation  sales  depart¬ 
ment,  and  S.  E.  Brelsford  is  assigned  as  assistant  to  the 
manager,  insulation  sales  department.  The  new  depart¬ 
ment  merges  the  company’s  glass  fil)er  snap-on  pipe  in¬ 
sulation  and  blanket  insulation  sales  into  one  department. 

•  Two  promotions  have  been  announced  at  Worthington 
Corp.’s  Air  Conditioning  and  Refrigeration  Division.  Wil¬ 
liam  F.  Bishop  is  appointed  manager  of  national  account 
sales  and  Robert  C.  Hughes  appointed  to  manager  of  sales 
training.  Mr.  Bishop  attended  the  Pratt  Institute  in  Brook¬ 
lyn  where  he  studied  architectural  engineering.  In  1939  he 
joined  Worthington  Corp.  as  manager  of  distribution  in 
the  Air  Conditioning  and  Refrigeration  Division.  Mr. 
Hughes  attended  New  York  University  and  joined  Worth¬ 
ington  Cor|M>ratiun  in  19.53  as  distributor  supervisor  in 
the  Air  Conditioning  and  Refrigeration  Division. 

•  The  firm  of  Seelye  Stevenson  Value  &  Knecht,  New 
York  consulting  engineers,  announces  that  Jack  L.  Staun¬ 
ton,  chief  sanitary,  hydraulic  and  petroleum  engineer,  has 
been  made  an  associate  of  the  firm. 

•  Trion,  Inc.  of  McKet^  Rocks,  Pa.  internationally  known 
manufacturer  of  electronic  air  cleaners,  has  sold  all  rights 
to  its  Dill  Dust-Spot  Tester  to  the  Research  Appliance  Co., 
also  of  the  Pittsburgh  district.  The  instrument  was  origi¬ 
nally  develo|>ed  in  the  National  Bureau  of  Standards  under 
the  direction  of  Richard  S.  Dill,  chief  of  the  Heating  and 
Air  Conditioning  .Section  of  the  Bureau. 

•  Ac<|uisition  by  the  Walworth  Company  of  the  assets 
and  business  of  the  Southwest  Fabricating  &  Welding  Co., 
Inc.,  Houston,  Texas,  pi|)e  fabricating  company,  was  an¬ 
nounced  Septemlier  1.  Walworth  recently  completed  the 
acquisition  of  the  M  &  H  Valve  and  Fittings  Co.  a  manu¬ 
facturer  of  water  works  valves  and  fittings,  as  part  of  its 
expansion  and  diversification  program. 

•  The  stockholders  of  Hupp  Ci>rp.  and  Perfection  Indus¬ 
tries,  Inc.,  in  separate  meetings  August  2*>th,  approved 
a  plan  to  merge  the  two  companies.  At  each  meeting,  the 
merger  was  favored  by  a  majority  in  excess  of  97*/i .  Per¬ 
fection  thus  will  become  the  Perfection  Industries  Division 
of  Hupp  Corp. 

•  In  conjunction  with  recently  disclosed  expansion  plans, 
the  Airtenip  Division  of  Chrysler  has  announced  the  ap¬ 
pointment  of  two  new  sales  managers.  H.  Melvin  Carnahan 
has  been  named  sales  manager  in  charge  of  residential 


air  conditioning  and  heating;  S.  Anderson,  Jr.,  sales  man¬ 
ager  in  charge  of  commercial  and  industrial  air  condition¬ 
ing.  Mr.  Carnahan  who  had  held  the  post  of  assistant  sales 
manager,  residential  air  conditioning,  joined  Airtemp 
earlier  this  year.  He  was  formerly  vice  president  of  sales 
of  the  Sunl)eam  Air  Conditioner  Division  of  the  American 
Standard  Co.  of  Pittsburgh.  Mr.  Anderson,  who,  until  his 
present  appointment,  was  assistant  sales  manager  in  charge 
of  Airtemp’s  southern  sales  division,  has  been  with  Air- 
temp  since  1943.  He  has  in  the  past  headed  the  company’s 
Washington,  Eastern  and  Atlanta  sales  regions. 

•  The  General  Electric  Co.  of  Schenectady,  N.  Y.,  has  be¬ 
come  the  one-hundredth  Associate  of  Stanford  Research 
Institute. 

•  Responding  to  increased  public  interest  in  air  pollution 
problems,  the  Bureau  of  Mines  has  issued  a  new  edition 
of  the  Ringelmann  Smoke  Chart,  a  standard  guide  often 
used  in  developing  and  enforcing  smoke-control  regula¬ 
tions. 

•  Novelty  Steam  Boiler  Works,  Inc.,  a  subsidiary  of  Elli- 
cott  Machine  Corp.,  Baltimore,  Md.,  has  completed  the 
installation  of  a  new  department  to  be  devoted  to  the  ap¬ 
plication  of  tank  linings.  Inasmuch  as  the  company  is  one 
of  the  larger  producers  of  tanks  and  pressure  vessels,  it 
will  afford  purchasers  the  opportunity  of  securing  tanks 
and  linings  from  the  same  source.  The  types  of  linings  to 
be  applied  include  cement,  rubber,  plastisols,  plastics, 
copper,  lead,  and  metal  clads. 

•  Donald  R.  Meckstroth  has  joined  Westinghouse  Electric 
Corp.  as  manager  of  marketing  services  for  the  company’s 
air  conditioning  division  at  Staunton,  Va.  In  this  newly 
created  position,  Mr.  Meckstroth  will  direct  and  coordinate 
all  internal  sales  service,  including  advertising  and  promo¬ 
tion,  market  research,  sales  training  and  product  service. 
He  was  formerly  associated  with  Servel,  Inc. 

•  Charles  S.  Leopold,  Philadelphia  Consulting  Engineer 
since  1923,  will  be  recipient  of  a  Frank  P.  Brown  Medal 
awarded  by  The  Franklin  Institute  at  its  Annual  Medal 
Day  ceremonies,  Wednesday,  October  19.  In  making  the 
announcement.  Dr.  Henry  B.  Allen,  executive  vice  presi¬ 
dent,  noted  that  Mr.  Leopold  is  l)eing  cited  in  consideration 
of  his  outstanding  contribution  to  air  conditioning,  par¬ 
ticularly  in  the  research  and  development  of  air  condi¬ 
tioning  techniques  and  the  application  of  air  conditioning 
to  a  wide  variety  of  inqK>rtant  structures. 

•  Total  sales  to  ultimate  consumers  of  the  gas  utility  and 
pi|)eline  industry  during  July,  1955,  amounted  to  4,124 
million  therms,  equivalent  to  an  increase  of  4.2  percent 
over  total  sales  of  3,959  million  therms  in  July  of  last  year. 
Sales  of  gas  to  industrial  users  were  up  approximately  5.2 
percent.  The  AGA  July  index  of  utility  and  pipeline  sales 
is  193.6  ( 1947-1949=  1(K)). 

•  The  Air  Conditioning  &  Refrigeration  Exposition  which 
will  be  held  at  the  Atlantic  City,  N.  J.  Auditorium,  Nov.  28 
to  Det;.  1,  will  l)e  more  than  one-third  larger  than  the 
last  show.  Exhibiting  companies  now  total  232,  with  an 
ex{)ected  250  at  the  time  of  the  opening.  Displays  will  cover 
88, (XX)  square  feet  of  net  exhibit  space. 
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jn.\\  right,  Mr.  Contractor,  you’ve  read 
our  claim  that  with  the  Nesbitt  Series  Hot  Water 
Wind-o-line  System  of  heating  and  ventilating,  a 
school  can  save  20  per  cent  or  more  of  the  construc¬ 
tion,  equipment,  and  installation  costs  entailed  by 
the  conventional  system  with  trenches  and  runouts 
— ^and  you  ask  “How  come?”  Here’s  how: 

M  In  the  series  system  the  Wind-o-line  piping  is 
I  the  supply  and  return  for  the  unit  ventilators, 
9  ^  eliminating  costly  pipe  trenchra,  mains,  run¬ 
outs,  and  pipe  covering.  Saves  on  construction. 


2. 

3. 


Water  temperature  is  related  directly  to  out¬ 
door  U'mperatures;  heating  capacity  is  assured 
with  one-half  to  one-third  the  water;  smaller 
pipes  and  pumps  are  used.  Saves  on  equipment. 

With  smaller,  shorter,  simpler  pipes  and  mains, 
and  difficult  piping  factory-assembled  within 
the  Syncretizer  unit  ventilators,  labor  costs  at 
the  site  are  reduced.  Saves  on  installation. 


>1  school  can  SA  VE,  yet  can  HA  VE 
the  last  word  in  thermal  comfort 

Groups  of  classrooms  or  entire  wings  are  arranged 
in  series-loop  circuits.  The  copper  tubing  of  the 
Wind-o-line  radiation  is  the  only  required  supply 
and  return  piping  for  the  Syncretizer  ventilating 
units.  System  water  temperature  is  maintained  in 
direct  relation  to  outdoor  temperatures:  the  Syn¬ 
cretizer  control  of  room  temperatures  is  improved; 
Wind-o-line  protection  against  window  downdraft 
and  bodily  heat  loss  is  always  related  to  actual 
needs.  Without  other  investment,  this  equipment 
maintains  safe  overnight  building  temperatures. 
The  whole  amazing  story  is  told  in  Publication  104. 


M  eivb  iTT  SERIES  WIND-O-LINE  SYSTEM 


Made  and  sold  by  John  J.  Nesbitt,  Inc.,  Philadelphia  36,  Pa.  •  Sold  also  by  American  Blower  Corporation 


Seanian*8  Bank  for  Savings . . . 

First  entire  building  in  New  York  City 
to  use  double  duct  mixing  plenum 
high  pressure  system  features  complete 
flexibility  of  heating/cooling  zone 
control. 


Arckit«€t«;  HaU^y,  McCofmack  A  H9lmtr 
in9in««r:  Bdwofd  B.  Askfty 
C^ftfroctor:  William  i.  Crow  Contfrucfi’on  Co. 
Air  Condttiontn9  Confroctor*.  Alverd  A  Swiff 


Photograph  taken  during  construction  of  Sea¬ 
man’s  Bank  for  Savings  showing  installation 
of  Tuttle  &  Bailey  Type  MPW  Double  Duct 
Mixing  Plenum  Wall  Units. 


ENGINEERED  PRODUCTS 


Typical  view  of  a  general  office  area  in  Sea¬ 
man’s  Bank  for  Savings  showing  how  Tuttle 
&  Bailey  Type  MPW  Units  blend  with  modem 
architectural  design  and  decorative  scheme. 

FOR  AIR  CONDITIONING 
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&  BAILEY 
Pressure  Units 

give  SEAMAN’S  BANK  for  SAVINGS 

indoor  weather  that  satisfies  everybody  i 


IN  THIS  modern  twelve-story  addition  to  Manhat¬ 
tan's  financial  district,  Tuttle  &  Bailey  High 
Pressure  Units  will  provide  efficient,  economical 
year-around  heating  and  cooling  comfort . . .  Type 
MPW  Wall  Units  are  located  under  all  windows 
throughout  the  building,  in  banking  areas  and  pri¬ 
vate  offices. ..  Type  MPD  Ceiling  Units  are 
installed  in  the  dining  areas. 

Operating  on  an  all-air  system,  these  double 
duct  units  mix  and  discharge  varying  proportions 
of  heated  and  cooled  air  to  provide  a  constant  vol¬ 
ume  at  the  exact  temperature  desired  in  individual 
areas.  This  flexibility  means  one  area  can  be  heated 
while  another  is  cooled  regardless  of  time  of  day 
or  season. 


VENTILATING  AND  HEATING 


Savings  in  overall  building  and  installation  costs 
were  effected  by  the  use  of  conduit  risers  and 
branches  which  reduced  floor-to-floor  dimensions 
. . .  a  single  primary  equipment  room  resulted  in 
more  useable  space  . . .  and  the  need  for  supplemen¬ 
tary  equipment  required  for  the  operation  of  other 
types  of  systems  was  eliminated.  In  addition,  utili¬ 
zation  of  100%  outside  air  for  cooling  when  tem¬ 
perature  permits  will  save  the  cost  of  operating 
compressors,  pumps,  and  cooling  tower  during 
such  periods. 

For  complete  Information  on  the  advantages  of 
a  high  pressure  air  distribution  system  in  new  con¬ 
struction  —  or  for  remodeling  —  get  in  touch  with 
your  nearest  Tuttle  &  Bailey  Representative  or  write 
for  Catalog  No.  109  and  Bulletin  No.  1 10. 
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••Simplify  Service 

These  Components  are  Designed  to  Work  Together 
and  They're  Backed  by  Nation-Wide  Service 

Cut  Engineering  Time  and  Cost.  Select  all  com-  ues  to  serve  you  and  your  customers  after  your 

ponents  for  your  complete  drive . . .  motor,  control  equipment  is  installed.  In  addition  to  76  district 

and  Texrope  V-belt  drive . . .  from  one  source.  All  offices,  there  are  almost  one  himdred  Certified  Serv- 

ratings  are  coordinated  to  make  selection  easier.  ice  Shops  located  in  every  industrial  area  in  the 

Parts  match  up  properly.  country.  These  shops  are  carefully  selected,  inde- 

Reduce  Installation  Costs.  Parts  fit  together  easily  pendent  shoi^  that  ^  only  factory-approv^  parts 

at  assembly  because  they  are  designed  and  built  to  methods  in  servicing  Allis-Chalmers  equipment. 

be  used  together ...  to  fit  a  single  set  of  standards.  Por  gu  experi^ccd  specialist  to  help  you  select 

And,  of  course,  you  have  one  r^ponsibility  for  the  the  best  drive  for  your  installation...  for  coordinated 
performance  of  the  complete  drive  unit . . .  one  reli-  equipment . . .  call  your  nearby  Allis-Chalmers  Dis¬ 
able  guarantee  of  satisfaction.  jrict  Offic-e,  or  write  Allis-Chalmers,  Milwaukee  1, 

Get  Nation-Wide  Service.  Allis-Chalmers  contin-  Wisconsin. 


■ 

I 


Send  for 


Control 


Handy  Guide 
to  Starters 


14B7733 


Reduced-Voltage 

Starters 


14B7215 


engineering  literature 


Motors 


Handy  Guide  to 
Motor  Selection 
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Squirrel-Cage 

Motors 


TEFC  Motors 
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Handy  Guide  to 
Texrope  Drives 
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FLOAT  AND  THERMOSTATIC  TRAPS 


FOR  LOW  PRESSURE  STEAM  SERVICE 


Assur*  hwt  roturn  lino  tomporoturos 

j  Zhetj’re  differmt! 

j  -in  construction 
-in  performance 


Recommended  Applications  .  •  • 

Vontilating  Units,  Unit  Heaters,  Pre-Heaters, 
Re-Heaters,  and  other  Fan  System  Heat  Surface, 
Process  Heaters,  Hot  Water  Generators, 

Drips  of  Mains  and  Risers. 


Illinois  Float  and  Thermostatic  traps  operate  under 
vacuum  with  the  same  high  efficiency  as  under 
pressure.  No  more  water-logging  in  mains... no 
more  air  pockets ...  put  an  end  to  “morning  over¬ 
load”  troubles.  The  condensate  control  valve  pro¬ 
vides  complete  and  instantaneous  drainage  of  con¬ 
densate  while  a  separate  thermostatically  controlled 
valve  in  cover  vents  air  in  large  volume,  yet  prevents 
loss  of  valuable  steam. 

The  condensate  valve  is  actuated  by  impact  when 
the  float  drops— a  snap  action  that  is  independent 
of  the  rate  of  flow  of  the  condensate.  Valve  is  not 


directly  attached  to  the  float  and  is  either  tightly 
closed  or  wide  open.  This  instantaneous  operation 
makes  wire  drawing  impossible. 

Illinois  traps,  because  of  their  unique  valve  action, 
function  perfectly  at  all  load  conditions,  with  lower 
return  line  temperatures  than  ordinary  type  traps. 
Lower  return  line  temperatures  assure  higher  vac¬ 
uum  pump  efficiency.  Straight  through  connections 
save  head  room,  fittings,  labor.  Trap  is  easily  opened 
for  inspection.  It  is  not  damaged  by  freezing.  Sizes 
from  %  inch  to  2  inches. 

Writ*  for  Bulktin 
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Mr.  Strut  simplifies  pipe  racking 
with  cost-cutting  UNISTRUT  framing 


#  Everything  you  need 
to  rack  heavy  water 
lines  to  light  conduit — 
clamps,  concrete  in¬ 
serts.  hangers,  rollers 
and  many  other  acces¬ 
sories  are  standard 
parts  of  the  complete 
UNISTRUT  system. 
Especially  useful  are 
these  UNISTRUT 
concrete  inserts. 


and  httings  did  the  en¬ 
tire  job! 


#  See  how  inserts  sim¬ 
plify  assembly?  Fit¬ 
tings  may  be  placed 
anywhere  along  the 
continuous  slot.  Get¬ 
ting  the  exact  slope  or 
pitch  is  only  a  matter 
of  adjustment.  Since 
this  system  bolts  to¬ 
gether,  it  is  easily  car¬ 
ried  into  the  tunnel, 
assembled  on  the  spot. 


#  Three  simple  steps 
. . .  that’s  all  it  takes  to 
assemble  UNISTRUT 
framing.  No  welding 
or  drilling  required. 
Think  of  the  time,  la¬ 
bor  and  engineering 
you  will  save  with  this 
quick -erected  system. 


#  And  here  is  a  com¬ 
pleted  tunnel  under¬ 
going  a  change — add¬ 
ing  a  steam  line.  Addi¬ 
tions  or  alterations  can 
be  made  instantly — at 
any  time.  UNISTRUT 
framing  can  be  used  as 
many  times  as  you  like 
with  complete  salvage 
of  all  material. 


Sond  today  for  your  froo  copy  of  Nm  7t» 
pogo  cotolof  Mo.  700.  Sliowt  couoMoaa 
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olocWcol  ogwipmonl. 
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complete 


Packaifd  Air  Contfitionint 
wiiU— 2to20tom 


You'll  Mil  mor*  jobt,  and  mak*  more  profit, 
with  this  wolUroundod  Curtis  lino.  Curtis  oquipmont 
Mils  roodily  bocouso  it  is  bockod  by  on*  of 
tho  oldost  and  most  rospoctod  nomos  in  the  business. 
Curtis  products  ore  presold  for  you  by  hard>hitting 
notional  advertising  in  Saturday  Evening  Pott,  Tima  and 
Newsweek,  plus  many  national  business  and 
trade  magazines. 

WRITE  TODAY  for  information  on  how  you  can 
obtain  a  Curtis  direct  factory  franchise. 


Malti-ZoM  Units— 
sirvinf  2  to  I  zontt 


PackafMi  Liqiiid  ChWors— 
7V^tolOOtons-F-12orF-22 


•f  Cwrfii  Alaii«factwriii0  Compm^y 
Ifff  Kienien  Avenue,  St.  Louis  20,  Missouri 
0<s*r  CmtUi  ffduth:  INOUSTSIAl  AND  AUTOMOTIVf  Alt  COMriCSSOSS. 
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As  the  letter  opposite  makes  clear,  the  McDonnell  Pump  Control, 
illustrated  below,  is  handling  a  mighty  important  job  in  the  big, 
modern  Skokie  plant  of  Felt  Products  Mfg.  Co. 

Its  task  is  to  maintain  an  adequate  water  level  in  the  fast-steaming 
Mears-Kane-O'Feldt  Boiler  on  which  it  is  installed.  This  boiler  supplies 
process  steam  at  pressures  up  to  200  psi.  to  molds  used  for  pressing 
gaskets  ...  so  a  boiler  failure  could  be  ruinous  to  gasket  production. 

This  is  the  kind  of  job  the  new  McDonnell  No.  92  Pump  Control, 
Low  Water  Cut-off  and  Alarm  was  built  to  do  —  the  kind  of  job  it  is 
doing  supremely  well  as  brought  out  in  the  letter  from  Mr.  Turner  of 
Felt  Products  Mfg.  Co. 

Never  forget  that  low  water  strikes  its  deadly  blows  without  warning. 
So  only  the  best  boiler  water  level  control  is  good  enough  to  safeguard 
your  boiler.  In  the  new  McDonnell  92  Series  you  have  the  best  that 
care  and  experience  can  produce  for  higher  pressure  applications  like 
this  .  .  .  and  there  is  a  McDonnell  control  for  every  application  and 
pressure  up  to  250  psi.  Read  the  facts  about  the  new  92  Series  and  ask 
for  bulletin  L-1 19  that  tells  the  entire  story. 


MSDONNiLL  A  MILLER,  Inc.,  3500  N.  Spaulding  Av«.,  Chicago  It,  III. 


New  product  of  ''Doing  One  Thing  Well"  I 

A  pump  control,  low  water  cut-off  and  alarm  ^ 

for  stoam  prossuros  up  to  250  fbs. 

Out  of  long  experience  with  Alnico  magnets  as 

applied  to  electrical  switches  has  come  a  new  prin-  1  m 

ciple  in  magnetic  switching  used  for  the  first  time 
in  the  McDonnell  No.  92  Pump  Control,  Low  Water 

Fuel  Cut-off  and  Low  Water  Alarm.  Unlike  other  Jnjj 

magnetic  twitches,  those  used  in  the  No.  92  series 

operate  on  repulsion  —  not  attraction  —  giving  a 

powerful  and  positive  aaion  in  both  opening 

and  closing. 

This  new  principle  it  found  in  a  control  that  has  ^ 

been  designed  throughout  to  provide  a  new  measure  f 

of  dependability.  Notice  the  generous  float  chamber  f  7^  L 

and  deep  sediment  chamber  .  .  .  little  possibility  of 

interference  with  float  operation  here!  Float  arm  - 

fulcrums  on  flat  Beryllium  springs  assuring  accurate 
alignment  and  minimum  friction — another  advance¬ 
ment.  A  typical  refinement  is  a  "Teflon”  sleeve  on  the  coupling  to  the  switch 
rod.  "Teflon”  is  made  to  order  for  this  difficult  assignment.  Remarkable  dis¬ 
sipation  of  heat  is  accomplished  between  float  chamber  and  switches.  The 
drop  (to  167*F.)  complies  with  current  Underwriters’  standards  —  a  remark¬ 
able  accomplishment.  The  control  is  also  made  with  integral  water  column 
(No.  192)  which  cuts  installation  costs.  Ask  for  data  showing  how  easily 
and  economically  this  control  can  be  applied  to  your  boiler. 


MCDONNELL 
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AAcDonnall  No.  92  In- 
stalled  an  Maors-Kan« 
O'faldt  Sellar  apareting 
at  pratswres  up  ta  200 
psi.  staam  prassura  In 
Skokia  Flant  Na.  3  of 
Fait  frodwets  Mfg.  Co. 
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Completely  sheathed  in  glass, 
the  new  Manufacturers  Trust 
Building  in  New  York  posed 
an  unusual  air  conditioning 
problem.  The  job  is  taken  in 
stride  by  a  modem  Worthing¬ 
ton  central  station  system 
consisting  of  two  150-ton 
packaged  water  chillers. 


Keeping  more  than  12,000 
people  cool  daily  at  New 
York  City’s  new  airlines  ter¬ 
minal  is  a  tough  job.  It’s 
handled  by  a  315-ton  Worth¬ 
ington  centrifugal  refrigera¬ 
tion  system,  together  with 
Worthington  air  handling 
equipment  and  pumps. 


The  Sterling,  Miami  Beach’s, 
newest  oceanfront  hotel,  has 
everything  but  humid  heat! 
An  all-Worthington  air  con¬ 
ditioning  system  cools  142 
rooms  and  1 86,000  cubic  feet 
of  dining  room  and  lobby 
space.  Basic  unit  is  a  60-ton 
Worthington  “million-dollar” 
Freon  compressor.  Worthing¬ 
ton  packaged  units  are  also 
spotted  at  key  points. 
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There  are  good  reasons  why  unusual  design, 
traffic  or  climate  conditions  can't  trip  up  a  Worth¬ 
ington  dealer.  He  handles  the  most  complete  line 
of  central  station  equipment  in  the  industry.  And, 
he's  backed  by  Worthington's  70  years  of  special¬ 
ized  air  conditioning  experience.  With  assets  like 
these,  he's  ready  to  take  on  any  air  conditioning 
jobi  For  more  details  about  the  complete  line, 
write  Worthington  Corporation,  Air  Condition¬ 
ing  and  Refrigeration  Division,  Sect.  A.5.57-V, 
Harrison,  New  Jersey. 


NIW  SRION  COMPRISSOR.  Marked  by  sturdy  construction 
and  higher  operating  speeds,  the  new  Freon  compressor 
line  ranges  from  3- 1.^0  hp.  Scientific  balancing  of  rotating 
and  reciprocating  elements  assures  quiet,  vibration-free 
operation. 


INDUCTION  CIRCULATOR.  Room  air  conditioning  unit  oper¬ 
ating  on  high-pressure  air  induction  principle.  Used  for 
perimeter  cooling  and  heating  of  multi-story  buildings. 
Absence  of  moving  parts  means  long  life,  quiet  operation. 
75  to  KXK)  CFM  total  air  distribution. 


COMPACT  LIQUID  CHILLIRS,  in  sizes  up  to  200  hp,  provide 
dependable  air  conditioning  where  chilled  water  is  used  as 
the  cooling  medium.  Factory  assembled  units  show  trim 
design;  require  minimum  floor  space.  “Hearts”  of  these 
units  are  Worthington  Freon  Compressors. 


IVAPORATIVI  UNITS  are  designed  for  application  where 
water  is  high  in  cost  or  temperature.  Units  reduce  water 
consumption  by  90%  or  more;  do  not  require  cooling 
towers.  Can  be  adapted  for  indoor  or  outdoor  use.  Six 
sizes  range  from  10  to  150  tons. 


AIR  HANDLING  UNITS  for  remote  air  conditioning.  Cooling 
coils  available  for  direct  expansion  Freon- 1 2,  Freon-22, 
or  chilled  water.  FI<K>r  and  ceiling  mounted  units  are  func¬ 
tionally  designed  for  easy  installation  and  operation.  1,4(M) 
to  13,500  CFM. 
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A  CHALLENGE! 


THE  STRONGEST  MADE  BY 
ANY  GALVANIZED  SHEET: 


Anything  that 


If  you Ve  been  having  difficulty  fabricating  galvanized 
sheets,  try  Wheeling  sofTite  Galvanized  Sheets. 

Here  are  sheets  you  can  work  to  the  limits  of  the  base 
metal ...  so  ductile,  so  tight-coated,  you  can  use  them 
for  anything  you  make  of  steel  sheets. 

Bead  it,  draw  it,  seam  it . . .  you  name  the  operation 
.  .  .  Wheeling  sofTite  will  take  it  and  come  back  for 
more . . .  with  never  a  trace  of  chipping  or  flaking  of 
coating.  And  for  good  reason  —  sofTite  has  the  tightest 
zinc  coating  yet  produced. 

Put  sofTite  to  the  test.  See  for  yourself  why  the 
demand  for  sofTite  has  forced  Wheeling  to  triple  its 
production  facilities  in  1955. 

Galvanized  steel  does  it  better  . . .  sofTite  does  it  best! 
Send  for  full  information  today.  Call  or  write  the 
Wheeling  sales  office  nearest  you. 


irS  WHEELING  STEEL 


22 


OCTOm,  If 55,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


can  be  made  of  steel  sheets 

can  be  made  of 


WHEELING 

sofTite 

© 

galvanized  sheets! 


WHEELING  STEEL  CORPORATION 

WHiillNG,  Wisr  VIHGIMIA 
District  Salts  Officts 

BOSTON  BUFFALO  CHICAGO  CINCINNATI  CLEVELAND 

HOUSTON  NEW  YORK  PHILADELPHIA  ST.  LOUIS  SAN  FRANCISCO 


ATLANTA 

DHROIT 
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Westinghouse  Aerodynamic 


Fan  Line  More  Efficient, 


MECHANICAL  EFFICIENCY  86% . . . 

STATIC  EFFICIENCY  OVER  80% 

With  unobstructed  airflow  through  the  wheel 
in  all  sizes,  the  “Silentvane”  fan  line  also  offers 
these  other  practical  advantages: 

1.  True  seif-limiting  horsepower  characteristic 

2.  Peak  horsepower  deveioped  in  normal  selec¬ 
tion  range 

3.  Quiet,  stable  operation 

,  A.  Sharply  rising  pressure  characteristic 
throughout  normal  performance  range 


WIDE  RANGE  OF  APPLICATION 

Handling  from  600  to  500,000  cfm,  the  per¬ 
formance-proved  Westinghouse  “Silentvane” 
fan  line  provides  an  almost  unlimited  choice  of 
air  moving  equipment.  Coupled  with  Westing- 
house-Sturtevant  power-saving  Vane  Control, 
“Silentvane”  fans  offer  precise  control  of  air 
volume  at  optimum  efficiencies.  In  smaller 
sizes,  36"  and  under,  fan  arrangements  are 
convertible. 
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Research  Makes  “Silentvane” 
Quiet,  Non-Overloading 
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Kugqed  housing  con 
struction  and  angU-  iron 
bracing  prevents  v  i 
brafion  means 

quieter  operation. 


ROTATION 


AIRFOIL  BLADING 
AVAILABLE 


. . .  where  quiet  operation 
and  power  evaluation  are 
prime  considerations — 
65%  less  noise  intensity  . . 
92%  mechanical  efficiency, 


WESTINGHOUSE 
AIR  HANDLING 

'you  CAM  M  SUIIi...i»  irb 


MORE  FACTS? 

Call  your  nearest  Westing- 
house-Sturtevant  Sales 
Engineer . . .  he’s  the  “Man 
with  the  Facts’*  on  heat¬ 
ing,  air  handling,  and  elec¬ 
tronic  air  cleaning  ...  or 
fill  in  the  coupon  below. 

Westinghouse  Electric  Corp. 

Sturtevant  Division,  Dept.  6K 
Hyde  Park,  Boston  6,  Mass. 

Pm  interested  in  your  new  booklet. 
Send  me  a  copy  right  away. 


Westinghouse 


NAME  AND  nTU. 


emr . STATE 


GENERAL  ELECTRIC  ANNOUNCES 


ikCEILING-MOUNTED 


Packaged  air  conditioners 


Only  complete  packaged 
air  conditioning  line  on  the 
market— fills  every  need 

Now,  you  can  specify  from  one  manufacturer  the 
right  air  conditioning  units  to  fit  your  plans.  G-E 
floor-mounted  models— in  3  to  15  ton  capacities 
—are  as  well  suited  for  modem  functional  design 
as  G-E  ceiling-mounted  packages.  For  free  book¬ 
let,  “What  Every  Businessman  Should  Know 
About  Weather  Reflex”,  write  General  Electric 
Company,  Commercial  and  Industrial  Air  Con¬ 
ditioning  Department,  Bloomfield,  New  Jersey. 


All-in-one  unit  needs  no 
floor  space . . .  gives  important 
design  advantages 

These  compact  G-E  units  enable  you  to  plan  more 
efficient  use  of  space.  They  don’t  use  a  foot  of  floor 
space— instead,  are  attached  to  the  ceiling  or 
mounted  on  a  shelf.  And  they’re  compact,  self- 
contained  packages— with  motor,  compressor  and 
condenser  all  sealed  inside  the  unit. 

Air-Cooled  or  Water-Cooled 

Where  water  is  a  serious  problem,  G-E  air-cooled 
units,  in  3  and  5  ton  sizes,  are  an  ideal  answer . . . 
use  no  water,  require  only  air  and  electricity.  G-E 
water-cooled  units  are  available  in  3,  5  and  IVz 
ton  sizes.  All  units  may  be  equipped  with  coils  for 
winter  heating. 


^vgftess  k  Our  Most  Important  Ptoduct 


GENERAL 


ELECTRIC 
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Let's  look  into  a  SKIDMORE 


TYPE  "VC" 

CONDENSATION 

PUMP 


Contractors,  engineers,  architects— 
men  who  specify  heating  pumps,  look  to 
Skidmore  for  a  dependable  source. 
They  know  that  in  every  Skidmore  Pump 
b  built  years  of  service  and  depend¬ 
ability  .  .  .  they  know  that  from  past 
experience  Skidmore  has  just  the  type 
and  capacity  for  their  job,  regardless 
of  installation  requirements. 


Add  to  thb,  the  practically  service-free 
performance— the  sturdy  balanced  con¬ 
struction.  Yes,  look  into  a  Skidmore 
Pump,  and  then  you  can  see  why  Skid¬ 
more  has  been  synonymous  with  quality 
pump  engineering  since  1921. 


Type  "VC"  Condenssts  Pump  (duplex  unit  shown 
SDOve)  is  perfectly  balanced  to  assure  quiet,  smooth 
operation. 

Capacities  range  from  1,000  to  65,000  sq.  ft. 
E.D.  R.  Discharge  pressures  from  10  to  75  lbs. 


•  •  •  STURDY  CAST  IRON 


Write  for  Bulletin  ISo.  lO-B — deacrihea  fully  the  type  **VC**  Pump 


SKIPMOil  COtPOtATiOM  ,  ST.  JOSIPH,  MICMMAM 
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iMding  mak«ra  of  rotary  oil  bumor* 
cooporotod  with  Woil-McLain  in  tho 
dotign  of  this  cott  iron  bollor. 


Within  the  circle  above,  you’ll  find  the  fea- 
turea  which  make  the  Weil-McLain  HR  Series 
Boiler  a  revolutionary  advance  in  heavy  oil 
^  buming  efficiency. 

Note  first  the  fire  box.  Its  extra  large  combuation 
volume  assures  lower  heat  release  per  cubic  foot... 
maximum  radiant  heat  transfer ...  higher  COt...and 
more  complete,  smoke-free  combustion.  Large  water¬ 
ways  permit  rapid,  efficient  water  circulation  through 
the  boiler. 

The  heavy  steel  front  plate  is  a  special  feature  which 
greatly  simplifies  burner  installation.  It  is  furnished 
blank  with  a  scribed  center  line  for  easy  location  of  the 


various  openings  required.  Or,  if  requested,  the  factory 
will  furnish  the  plate  drilled  and  tapped  to  specification. 

HR  Series  Boilers  have  sturdy  steel,  green  enamelled 
jackets  lined  with  heavy  density  fibre  glass ...  saves 
insulating  time  on  the  job. 

This  boiler  is  built  of  rugged  cast  iron — strongly 
resistant  to  the  corrosive  effects  of  the  large  sulphur 
content  of  heavy  oils.  Its  sectional  construction  and 
short  individual  draw  rods 
assure  easier  erection  and  a  / 

more  flexibleassembly.  Note,  P  Ulfil 

too,  the  high  base — it  elimi- 
nates  a  high  brick  foundation. 


UIEII-  ffliUUN 


For  complofo  information,  tend 
for  Bulletin  No.  C>1B8 


Address  IHorotwro  requests  to  Dopt.  BH>10I 
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NEW  B&G  DESIGN  MANUAL 

SHOWS  HOW  TO  CORRECTLY  DESIGH  COOLIHG  TOWER  SYSTEMS 


Send  to  Bell  &  Go»»ett  Co 
for  your  copy  of  the  B&G  Six  Step 
Manual  for  designing  cooling  tower 
systems 


This  ttuthoritacive  Manual  fills  a  long-felt  need  in  the  air  conditioning  and 
refrigeration  industry!  It  enables  you  to  quickly  and  accurately  size  the 
pump  and  piping  for  any  cooling  tower  application. 

In  six  simple  steps  the  procedure  is  given  for  determining  the  flow  rate 
required  -  the  static  head  and  pressure  drop  through  the  system — sizing  the 
pump  and  for  a  final  check  to  be  sure  that  the  most  efficient  and  econom* 
ical  selections  have  been  made.  A  method  of  sizing  pipes  for  gravity  flow 
is  also  outlined  in  the  Manual. 

Easily  read  tables  and  charts  shorten  designing  time.  A  handy  work  sheet 
is  included  which  lists  all  calculations  in  correct  sequence  and  prevents 
possible  errors. 

Every  designer  of  refrigeration  and  air  conditioning  systems  will  find  the 
B&G  Manual  an  invaduable  aid. 


Dept.  Rll>4,  Morton  Orovo/  IN. 

LUtium:  S.A.ArmurttiiLk/^  1400  ffCjunttr  Drm,  Tmr*n$»,  <jm4kU 
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eliminates  air  conditioning  problems 
when  relocating  partitions . . . 


mwItiTVont 


LOW  VELOCITY  AIR  DIFFUSERS 


For  architects  and  engineers  designing  air 
conditioned  modular  office  space,  Multi-Vent 
solves  a  troublesome  problem.  Multi-Vent  air 
diffusing  panels,  once  installed  flush  in  the 
ceiling,  need  not  be  moved,  altered  in  any  way, 
or  even  adjusted  when  partitions  are  moved  to 
suit  tenants'  changing  needs. 

Since  Multi-Vent  introduces  conditioned  air 


through  the  perforations  in  standard  acoustical 
ceiling  pans  at  low  velocity,  and  since  the  air 
is  gently  diffused  downward  into  the  room, 
there  is  no  “throw"  or  “blow"  to  bounce  off 
nearby  partitions.  It  is  for  this  reason  that 
a  pjartition  may  actually  bisect  a  Multi -Vent 
panel  without  affecting  comfort  conditions  in 
the  surrounding  area. 


Write  for  detailed  literature  and  name  of  representative  in  your  area. 


mwlti-venl  division  of  THE  PYLE-NATIONAL  COMPANY 

WHERE  QUALITY  IS  TRADITIONAL 
1374  North  Kostner  Avenue,  Chicago  51,  Illinois 

SALES  AND  ENGINEERING  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  UNITED  STATES  AND  CANADA 
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EVERY  FEATURE! 

✓  >/ 

I 


"Buffalo''  Type  "BL"  Limit-Load  VENTILATING 

FAN  — This  photo  shows  three  of  the  unique  features 
in  the  *'BL”  Fan  which  are  giving  users  more  for  their 
money:  ( 1 )  properly  proportioned  housing,  stream¬ 
lined  for  peak  efficiency;  (2)  "Buffalo’*  self-aligning 
bearings  (choice  of  sleeve  or  anti-friction  type)  for 
easiest  maintenance  and  longest 
life;  and  ( 3 )  large,  smooth 
inlet  collar  for  easy 
duct  connection. 


FREEFLOW 
INLET 

Note  "Buffalo"  inlet  guide  vanes  (1 )  which  assure  full  rated 
delivery  with  minimum  turbulence  even  when  inlet  conditions 
are  unfavorable.  Inlet  losses  are  further  reduced  by  the  smooth, 
die-formed  inlet  bell  (2)  which  matches  the  wheel  shroud. 

ROTOR  FEATURES  At  right,  note  the  unusual  rotor  design 
which  has  made  for  exceptional  stability  and  efficiency  of  perform 
ance.  ( 1 )  Shroud  is  die-formed  to  full  curvature  to  match  inlet  bell  for 
proper  air  flow  in  wheel.  (2)  Backward-curved  blades  are  die 
stamped,  welded  and  riveted  for  maximum  strength  —  a 
insure  stable  air  flow.  (3)  The  heavy-gauge  back  plate  and 
extra -heavy  hub  provide  strength  where  it’s  needed. 


These  and  other  jeatures  contribute  to  the 
famous  "Buffalo"  "Q"  Factor  —  the  built' 
in  Quality  which  provides  trouble-free 
satisfaction  and  long  life  —  the  best 
value  you  can  recommend  in  a  fan.  For 
^  full  details,  write  for  Bulletin  F-102, 


BUFFALO  FORGE  COMPANY 


VfNTUATiN<^  AIR  ClEANINO  AIR  TfMPERINO 


INDUCfO  DRAFT  fXMAUSTINO  FORCED  DRAFT  COOlING  MIATINO  FREttURi  RtOWINO 


t 


CANCO  ★ 


^  ★  CANCO 

CANCO  A 
CANCO  A 

CANCO  A 


A  CANCO 


★CANCO 


CANCO  ★ 


This  modem  scientific  center— which  has  been  two  decades 
in  planning — has  been  especially  designed,  engineered  and 
eqtiipped  to  develop  and  perfect  the  containers  of  tomorrow. 


Kennard  Corporation  is  most  pleased  to  have  been  able  to 
supply  Kennard  Air  Conditioning  products  again  for  another 
American  Can  Company  plant.  Twelve  Air  Conditioning 
Units  and  ten  Heating  and  Ventilating  Units  went  into  this 
latest  and  finest  Canco  Research  and  Development  Center 
at  Barrington,  Illinois. 


KENNARD  CORPORATION 

1123  HANLEY  RD.  •  ST.  LOUIS  17,  MO. 


Representatives  in 
All  Principal  Cities 
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Specify  "TUBE-TURN”  and  you  know  youro  right 


This  Tube-Turn*  Welding  Return  has  a 
bursting  strength  at  least  equal  to  that 
calculated  for  the  seamless  pipe  with  which 
it  is  recommended  for  use.  Made  in  U.S.A., 
it  meets  all  American  Standard  and  Safety 
Code  requirements.  Welders  everywhere 
know  it  will  line  up  perfectly  .  .  .  because 
it’s  forged  by  the  only  process  that  produces 


a  wall  with  the  maximum  uniformity  of 
thickness  and  circularity.  In  short,  when  you 
specify  "Tube-Turn”  you  know  you’re  ri^t. 

Your  nearby  Tube  'Turns’  Distributor  is  at 
your  service.  He  can  simplify  your  planning, 
meet  your  requirements  exaaly,  with  indus¬ 
try’s  most  complete  line  of  welding  fittings 
a^  flanges. 


TUBE-TURN  W«ldin9  Fittingt  and  Ftan9M  or*  mod*  in  U.S.A. 
Th«y  m««t  all  U.S.  piping  cod*  tpociflcatient. 


TUBE  TURNS 

A  DIvMmi  0I  MmHtmml  Cyttedcr  Om  Campmmy 

•IITIICT  tfVICIIi  ■wTwfe  •  MitoMpM*  •  Hntkvrflk  •  Clitilw<  •  MtrcM  •  OltMt  •  I— m CHf  •  SMfW 
Im  S«hI<i  •  Im  f fMMlM*  •  iMNl*  •  Attoats  •  falM  •  iaartw  •  NNm  •  MIAmA  Uim 


•"TUII -TURN"  ami ' 

Ea«.U.S.Pa(.OC 


How  TUBE  TURNS'  SERVICE 
can  help  simplify  your  piping  jobs 


ENGINEERING  SERVICE 


This  unique  press  squeezes  old  automobiles  into  bales  of  metal  to 
expedite  scrap  recovery.  E)esigners  of  the  press  called  on  Tube  Turns’ 
Engineering  Service  for  assistance  in  laying  out  the  piping  for  the 
hydraulic  system.  Result— efficient,  leakproof  piping  that  enables  the 
press  to  do  its  job  on  a  two-minute  cycle.  Tube  Turns’  unmatched 
piping  experience  can  help  you  when  you  have  an  out-of-the  ordinary 
piping  problem. 


COMPLETE  SELECTION 


Here  is  a  stainless  steel  nitric  acid  header  using  Tube-Turn*  Welding 
Fittings  and  Flanges  for  direaional  changes  and  valve  connections. 
Stainless  steel  piping  can  provide  long,  safe  service  where  corrosive 
gases  or  fluids  are  handled,  or  where  temperature  extremes  are 
encountered.  You  can  selea  Tube-Turn  Welding  Fittings  and 
Flanges  in  carbon  steel,  stainless  steel,  non  ferrous  metals  and  alloys, 
and  in  the  schedules  and  sizes  you  need.  Tube  Turns  offers  industry’s 
broadest  line  of  welding  fittings  and  flanges,  covering  over  4000  items. 


FAST  SERVICE 


You  expea  a  manufacturer  to  exercise  stria  quality  control  over  his 
produaion  —  what  about  distribution  of  his  products?  Here  again 
Tube  Turns  offers  you  outstanding  service.  Tube  Turns  selects  leading 
distributors  who  maintain  local  stocks,  are  geared  for  fast  service, 
and  rate  "A”  for  dependability.  You  can  save  purchasing  time  and 
inventory  trouble  when  you  work  closely  with  your  Tube  Turns’ 
Distributor.  You’ll  find  one  in  every  principal  city. 


DISTRICT  OPPICiSt 

N«w  York  Son  Proncitc* 

PlillcMl*lpliia  S*attl« 

PlttclMir^  ArianHi 

CI«v«lfNMl  TwIm 

D«lr«it  HowttMi 

CklccHpe  KanMia  Oty 

Dmivm*  DoIIcw 

Lea  Aii9»toa  MIdlond,  T«xm 


TUB!  TURNS,  D«pt.  B-5 

ns  tm**  •ra^rfway,  1,  KaNtwcliy 

Please  send  bulletin  on  "Pipe  and  Fininp  Material' 


Compmy  Nsm0 . 


Comply  Addrttt . 
City - 


-ZON#. 


.SkUt . 


Yomr  N0m0 

foiition _ 


TUBE  TURNS 

A  MVISiON  Of  NATIONAl  CniNOtt  OAS  COISfANV 

UMIISVIUI  1,  KINTUCKY 


Iren  Fireman* 


MODUIATINO  ZONI  HIATINO 


Iron  Fireman  SelecTemp  heating 
has  a  thermostat  in  every  room 


The  ultimate  in  heating  comfort — a  thermostat  in  every 
room — is  both  simple  and  practical  with  the  Iron 
Fireman  SelecTemp  heating  system.  Occupants  of 
each  room  or  office  can  select  any  temperature  desired, 
at  any  time.  Rooms  stay  at  the  selected  temperatures. 
Each  room  unit  automatically  compensates  for  heat 
gains  and  losses  caused  by  changes  in  outdoor  tem¬ 
perature,  cold  winds  and  warmth  from  the  sun — 
increasing  or  decreasing  heat  output. 


ECONOMICAL  WSTAIIATION  AND  OPEMTNM 

Regardless  of  the  type  or  size  of  structure ; 
office  building,  hotel  or  apartment  house, 
school,  hospital,  or  house,  SelecTemp 
heating  can  be  economically  and  effi¬ 
ciently  installed.  Flexible  copper  tubing, 
smaller  than  your  little  finger,  carries 
low  pressure  steam  to  each  room  unit. 

In  addition  to  individualized  heating 
comfort  SelecTemp  brings  substantial  op¬ 
erating  savings.  The  fuel  waste  resulting 
from  overheating  (symptom:  occupants 
open  the  windows),  and  the  unnecessary 


heating  of  unused  space,  is  eliminated. 
A  fan  in  each  room  unit,  operated  by  a 
steam  turbine,  continuously  circulatea 
filtered  warm  air.  No  electricity  ia  used 
for  fans  or  thermostats. 

ASK  FM  FMl  MFOmATION 
Before  choosing  a  heating  system  for  any 
building  or  residence,  whether  new  con¬ 
struction  or  being  modernized,  it  will  pay 
you  to  get  the  facts  about  the  Iron 
Fireman  SelecTemp — a  completely  new 
concept  in  heating  practice.  Just  mail 
the  coupon  or  write. 


Smnd  for  fr— bootdmt 


IKON  KIRRMAN  M ANrFA(  TI  KINO  CO. 

3069  Wr»t  106th  Sirrrt,  Clrvrland  M,  Ohio 

In  Canada,  write  to  SO  Ward  St.,  Toronto,  Ontario. 

Send  literature  on  Iron  Fireman  helecTemp  heatlas. 
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Name 


SILICTiMP  HIGHLIGHTS 

THRMOSTAT  M  IViRY  ROOM.  Temperatures 
can  be  varied  in  every  room  to  fit  the 
“activity  plan”  and  personal  preference  of 
the  occupants. 

MODUIATIO  HIAT.  Air  circulation  is  con¬ 
tinuous.  Both  temperature  and  volume  of 
air  are  automatically  modulated,  as  required 
to  offset  heat  loss  from  room. 
mmiD,  CMCUIATID  AM.  Individual  room 
air  circulation  prevents  transmission  of  odors 
or  bacteria  from  other  rooms.  Air  is  cleaned 
by  a  spun  gkss  filter  in  each  room  unit. 
Filtered  oatside  air  can  be  introduced  if 
desired. 

■ORIR  LOCATION.  Boiler  can  be  placed  in 
any  desired  location,  with  proper  distribu¬ 
tion  of  heat  to  every  room.  Year-around 
domestic  hot  water  coils  available. 

LOW  POWM  COST.  No  electricity  required  to 
operate  circulating  fans.  Nonelectric  ther¬ 
mostats. 

LOW  MITIAL  COST.  Easily  installed  in  either 
new  or  old  construction.  Small  soft  copper 
tubing  ex’  inch  I.D.)  carries  steam  to  individ¬ 
ual  room  heater  units.  Return  lines  are 
inch.  Substantial  savings  in  installation  costs. 

LOW  FUEL  COST.  Temperature  easily  re¬ 
duced  in  unused  rooms.  Also  eliminates 
overheating. 

AUTOMATICAUY  tALANCfO.  No  special 
adjustments  of  dampers,  valves  or  orifices 
required  to  balance  heating  system.  Each 
unit  continuously  regulates  heat  needed  for 
each  room.  Automatically  compensates  for 
external  heat  sources  such  as  fireplace  or 
solar  heat,  without  affecting  temperatures 
of  othn-  rooms. 


Now  every  room  and  office 
can  be  comfortable 


UOtUUCll  “takes  out  insurance 
on  safety  and  dependability 

with  USS  NATIONAL  PIPE 


The  Prudential  Insurance  Company  of  America 
adopted  the  policy  of  installing  nothing  but  the 
best  in  their  new  Chicago  office  building.  That’s 
why  almost  200  tons  of  National  Steel  Pipe  were 
used  in  the  (instruction  of  the  ultra-mcxlem  sky¬ 
scraper.  Here’s  how  the  material  was  used: 

•  Approximately  120  tons  of  National  Seamless, 
ranging  in  diameter  from  6  inches  to  20  inches, 
were  employed  as  air  conditioning  carriers. 
These  “risers”  run  from  the  sub-basement  to 
the  top  fkmrs. 

•  About  42  tons  of  National  Seamless,  ranging 
from  2  inches  to  14  inches  in  diameter  were 
used  for  heating  and  fan  r(x>ms. 

•  About  20  tons  of  National  Pipe,  from  1  inch  to 
3  inches  in  diameter,  help  make  up  the  build¬ 
ing’s  plumbing  system. 

It’s  no  surprise  that  National  Pipe  is 

I  used  in  so  many  of  the  “big  jobs”  across 
the  (x>untry.  Engineers  know  from  past 
experience  that  they  can  depend  on 
National  for  safe,  efficient,  trouble-free 
service. 

Write  us  for  further  information  on 
the  use  of  National  Pipe  in  air  condi¬ 
tioning,  heating,  and  power  installations. 
And,  if  you’d  like  some  personal  as¬ 
sistance  with  your  pipe  problems,  get  in 
touch  with  our  engineers. 


Prudential  Building,  ChuMgo,  IlUnoia 
ARCHITfCT  AND  ENGINf  lli  Nmm  Mid  Mur^y, 
GB«IAl  CONTIAaORi  O—r^*  A.  PwlUr  C«..  dUcafo 


NATIONAL  TUBE  DIVISION,  UNITED  STATES  STEEL  CORPORATION,  PITTSBURGH,  PA. 

COlUMtlA-GCNCVA  STEEL  DIVISION.  SAN  FRANCISCO,  PACIFIC  COAST  DISTRISUTORS 
uwnt  tT«Tct  mti  (iro«T  compaiv.  •(•  yo«( 

NATIONAL  STEEL  PIPE 


UNITED  STATES  STEEL 


36 


OCTOBIR,  1fS5,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


NO  LOSS  of  sales  reported  when  Hess  Brothers,  Allentown,  Pa.,  department  store,  installed  this  high  pressure  air  conditioning 


system  on  its  three  upper  floors.  Linked  with  system  already  in  use  on  lower  floors,  it  points  up  the  advantages  of . . . 


Kno- Draft  High  Pressure  Air  Diffusers 

A  neat  solution  to  air  conditioning  a 
department  store  without  disrupting 
sales  was  worked  out  by  Carrier 
Corporation  engineers  for  Hess 
Brothers,  Allentown,  Pa. 

Key  elements  in  the  installation 
are  Kno-Draft  High  Pressure  Air 
Diffusers.  These  permit  use  of  smaller 
than  ordinary  ducts,  yet  provide 
draftless  air  distribution  and  equal¬ 
ized  temperature  throughout  the  area. 

Built-in  sound  baffles  assure  quiet  air 
delivery. 

Installation  was  done  in  quarter 
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sections  on  each  floor  simultaneously. 
Thus,  only  minimum  rearrangement 
of  selling  space  was  necessary. 

Dropped  ceilings  cover  half  the 
depth  of  ducts,  giving  them  a  shallow 
beam  appearance.  The  Kno-Draft 
High  Pressure  Air  Diffusers 
themselves  are  easily  and 
quickly  attached  to  the  ducts. 

Kno-Draft  High  Pressure 
Air  Diffusion  is  one  of  the 
newest  and  most  efficient 
methods  of  air  conditioning. 

Connor  engineers  have  prepared  an 


authoritative  48- page  textbook  on  the 
subject.  Write  on  your  letterhead  for 
a  copy  of  Bulletin  K-33.  Connor 
Engineering  Corporation,  Dept  ,  J- 1 05 , 
Danbury,  Connecticut. 


O'draft 

high  pr«siur«  oir  dlifui«rs 


Below:  Among  the  many  fentnrei  of  the  lobby 
ore  the  clerestory  illumination,  the  unobtrusive 
air  diffusers,  and  the  has  relief  mural  carved  in 
wood  by  Buck  Winn,  Jr. 

ArcMUcts;  Mu  unt  Brooki 

CMtral  Cwitractor:  Burflitr  Cwtlruction  C«. 


The  New  Look  In 

•  Architecture 

•  Air  Conditioning 

The  Oak  Cliff  Savings  and  Loan 
Association  started  eight  years  ago 
with  135,000 — now  has  resources  of 
130,000,000.  Its  new  building  at 
Bishop  and  Center  Streets  is  one  of 
the  finest  in  [>ailas,  and  was  awarded 
first  honors  for  non-residential  con* 
struaion  in  1954  by  the  Texas  Society 
of  Architeas. 

The  entire  struaure,  including  the 
lobby,  conference  and  accounting 


areas,  community  room  and  lounge,  is 
air  conditioned  with  two  Frick 
"ECLIPSE”  compressors.  Each  refrig¬ 
erating  machine  is  driven  by  a  motor 
of  40  horsepower. 

When  you  want  the  ultimate  in 
quality  and  dependability  . . .  whether 
for  air  conditioning,  refrigeration,  ice 
making  or  quick  freezing  .  .  .  specify 
FRICK. 

Get  quotations  now  on  the  equip¬ 
ment  you  need:  Branch  Offices  and 
Distributors  in  principal  cities,  the 
world  over. 


ION 


Df 


DAB 


PAT 
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(powTbT)  I 


Abow^  flanqed  iron  Body 
Volve  with  DoubI** 
St'Ot  for  Mies  obove  7 


THE  POWERS  REGULATOR  COMPANY 


WHY  POWERS  No.  11  REGULATORS 
Give  BETTER  CONTROL  and  last  Lanfor 


Better  TEUPERATURE  Oontroi  rm^  AM 


DoiM  ply  meliajM 

Uitt  ordbsfi^  itfng^  py 


Air  Cm^mowpi,  DImwI 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTORER,  IfSS 
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OVER 


MILES 

OF 

TESTING 


For  many  years,  FAR-AIR<f<  filters 
have  been  standard  equipment 
on  the  country’s  leading  railroads. 
They  have  earned  this  preference 
because  of  their  proven  ability 
to  operate  with  uniformly  high 
efficiency  under  every  possible 
climatic  condition.  This  toughest  of 
all  tests  is  watched  critically  by 
businessmen  who  not  only  demand 
top  efficiency  but  economy  as 
well.  The  fact  that  FAR-AIR  filters 
have  consistently  come  through 
with  flying  colors  on  both  counts 
is  your  best  assurance  of 
satisfaction  when  this  same 
equipment  is  used  to  solve  your 
air  filtration  problems. 


If  you,  too,  look  for  reasonable 
first  cost,  low  maintenance  cost 
and  high  efficiency  regardless  of 
conditions,  type  of  job  or  geographic 


location,  you  can  depend 
on  FAR-AIR.  Write  for  complete 
catalog  to  FARR  COMPANY. 

P.  0.  Box  45187,  Airport  Station, 
Los  Angeles  45,  California. 


Another  FAR -Alt  ftret.  A 
completely  automatic 
filter  that  wathet  and  re- 
olla  Itself.  Sliet  to  meet 
any  CFM  reoulrement. 


Y  COMPANY  N 

NO  COMPROMISE  ON  QUALITY 

V  IjO»  Angeles,  New  York,  Chicago  J 

New  Orleans 
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,  There's  huilt-in 

durability  in 

WEIRKOTE 


Wherever  a  durable  zinc-coated  material  is  needed 
for  sheet  metal  fabrication,  there’s  nothing  better 
than  Weirkote.  Gutters,  downspouts,  ducts— no 
matter  what  the  application,  the  name  Weirkote 
on  galvanized  steel  means  uniformly  high  quality 
steel,  tightly  coated  with  zinc  to  resist  cracking, 
peeling,  flaking  and  corrosion.  The  high  quality 
is  assured  by  Weirton’s  modem  mills  and  methods 
—and  men. 

f 

When  your  specifications  call  for  galvanized  steel, 
call  Weirton,  and  be  sure. 


Weirkote  is  available  in  coils  and  cut  lengths:  gauges 
16  to  30  inclusive.  Maximum  width — 42',  maximum  cut 
length —  1 68'.  Weirkote  can  be  obtained  to  fit  any  cus¬ 
tomer  requirement.  For  standard  roofing  and  siding  it  is 
guaranteed  to  conform  to  A.S.T>A.  specification  A361 -52T. 


WKIRTON  STKKI.  COMPANY 


Wvirton,  W«st  Viralnia 


HERMAN  NELSON 


The  Industrial  Heater  designed 


—  n 


with  your  needs  in  mind 


Use  the  versatile  Herman  Nelson  Indus¬ 
trial  Heater  not  only  for  comfort  heating 


Industrial  AIR  Is  Our  Business 


your  one  source  for  products 

that  clean f  heat  and  move  AIR 


and  ventilating  in  your  plant . . .  use  it  also 
for  process  drying,  curing,  air  cleaning  and 
other  special  heating-drying-ventilating 
needs.  Use  it  for  heating  vast  areas  or  small 
quarters,  for  directing  heat  at  doorways  or 
work  areas.  Install  it  anywhere  — on  wall, 
»  ceiling  or  floor— with  or  without  ducts.  Its 
big  capacity  does  the  job  of  many  smaller, 
propdler-type  units.  Choose  from  heat  ca- 
i  pacities  ranging  to  one  million  BTU’s. 

Engineered  to  be  flexible,  too,  you  can 
order  the  Herman  Nelson  Industrial  Heater 
in  your  own  choice  of  many  standard  com¬ 
ponents.  And  whatever  your  assembly  of 
components,  you  can  be  sure  it  is  job-proved 
by  Herman  Nelson.  To  help  you  plan  specific 


IIICTIO-Clll  wiHi  TyM  H  Wathcr 
— high  efficiency  air  cleaning 
with  piiihbutton  maintenance— 
the  waiher  ai  an  integral  part  of 
the  unit  iimplifie«  initallation. 


■OTO-CLONI  Mf-CentalM^  Unit* 

offer  a  limple  mhitMin  for  such 
isolated  dust  prohkuns  as  this 
grinder  stand.  Kshaiut  air  is  Hl- 
tered  and  returned  to  workroom. 


installations,  Herman  Nelson  field  engineers 
are  always  available  for  consultation  and 
recommendations.  Mail  coupon  for  complete 
information. 


irr 


Every  installation  is  custom-assembled 
from  a  wide  range  of  standard  components. 
You  buy  exactly  what  you  need- 
no  more,  no  less. 


POITMli  HIATIRS  being  used  to 
spot  extra  beat  around  workmen 
in  a  welding  shop.  .VitHlels  avail¬ 
able  from  7.5,(M)0  to  4V).000 
BTU,  Oil  or  gasoline  firerl.  Elec¬ 
tric  nr  gasoline  powered. 


flil...«.al 


ILllNOIt  INOINIItINO  ITIAM 
IfICIAlTliS  and  power  controls 
have  been  standards  of  the  in¬ 
dustry  for  more  than  .10  years. 
Illustrated  above  is  float  and 
tberinostatic  trap. 


AMIRICAN  AIR  FILTiR  COMPANY,  INC. 
294  Central  Avenue,  Louisville  t,  Kentucky 


Pltaae  send  me  compul*  information  on  th*  following 
American  Air  Filter/Herman  Nelton  equipment: 


□  INDUSTRIAL  HEATER 

□  UNIT  BLOWERS 

□  UNIT  HEATERS 

□  ELECTROCELL  AIR  FILTER 


n  MULTI-DUTY  DUST  COLLECTOR 


□  PORTABLE  HEATER 

□  STEAM  SPECIALTIES 

□  - 


rijt 


Trane  CenTraVac  now  in  new  larger  sizes! 

Never  before  these  features 


(1)  HERMETIC  CONSTRUaiON  (2)  FULLY  AUTO¬ 
MATIC  OPERATION  (3)  STABLE  OPERATION  DOWN 
TO  10%  OF  CAPACITY 

AK  hattm$  ot  rtf  famous  TroM  cutrihgal  that  ou#tolfs  off  ortmrs  combmorf/* 
*Ba$€d  OH  Dtpl.  of  Comm,  fiiure*  for  unit*  in  some  siu  range. 


45  to  ovor  too  tons  water  chilling  capac¬ 
ity — in  11  basic  compressor  sizes! 

Three  completely  new  compressor  sizes  for 
your  ‘‘big’’  jobs!  And  easier  selection  on 
every  job  bi^use  all  the  commonly  used 
combinations  of  compressor,  evaporator 
and  condenser  are  covered  by  complete 
performance  Ubles  in  Trane  CenTraVac 
literature. 

In  these  new,  larger  sizes  you  get  the 
same  advanced  features,  the  same  effici¬ 
ency  and  dependability  that  have  m^e 


•a  mfS 


In  water  chillers  to  800  tons! 


Trane  CenTraVac  the  fastest  selli^ 
centrifugal  in  the  entire  industry  in  its  size 
range.  example: 

Trvo  hormotic  design.  No  ^ft  seals  to 
cause  Freon  loss.  No  gear  box,  heavy 
thrust  bearings  and  couplings  to  require 
constant  attention  and  maintenance. 
Awtomcrtk,  unattended  operation.  No 
need  for  full  time  supervision.  Push  a 
button  to  operate  .  .  .  from  there  on  the 
CenTraVac  starts,  stops  and  modulates 
automatically! 


Modulcrtion  to  10%  of  capacity.  CenTra¬ 
Vac  adjusts  its  use  of  power  in  almost 
direct  ratio  with  the  cooling  load— from 
100%  down  to  10%  of  capacity.  You  can 
prov^  for  partial-load  opmtion  without 
the  usual  penalty  in  operating  costs. 

Easy  instaiiotion,  less  maintenance. 

CenTraVac  has  only  one  major  moving 
part,  only  two  main  bearings  .  .  .  and  op¬ 
erates  only  when  full  oil  pressure  is  ap¬ 
plied  to  both  bearings.  Compressor  is  fac¬ 
tory  aligned,  completely  eliminating  this 


problem  in  the  held.  Operation  is  always 
SHKMth,  vibration-free. 

No  muM-level  base  required.  CenTraVac 
may  be  set  directly  on  any  level  concrete 
floor  of  sufficient  strength  to  support  its 
weight.  No  foundation  bolts  requirra. 

For  complete  information  on  this  com¬ 
plete  line  of  Trane  CenTraVac  hermetic 
centrifugal  compressors,  call  your  nearby 
Trane  Sales  Office,  or  write  Trane, 
LaCrosse,  Wisconsin. 


TRnnE 


One  source,  one  responsibility  for: 

Air  Conditioning  •  Heating  •  Ventilating 
Heat  Transfer  Equipment 


Th*  Trmna  Company,  I.a  Croaaa,  Wia.  •  Eaatarn  Mfc.  Div.,  Hcranton,  Fa. 
Trana  Company  of  Canada,  Ltd.,  Toronto  •  90  UJB.  and  17  Canadian  OfRci 


TRANI  CUmeta  Chonfors — full  tins 
of  foctory-oMamblad  air  conditionort. 
600  to  29,000  cfm. 


MANUFACTURING  INOINiERS 


TRANI  UnITrons  vnlH  for  mtrfti- 
room  air  conditlonino.  Fraa-»tanding, 
rscsM«d  or  coiling  modoh. 


JIfew  Tmit in  fyeeiftenHomi 

...FITZOIBBONS  BOILER  UNIT 


SINOL.B  RBSROMSIBIL.ITV 

A  factory  integrated  and  completely  wired  unit  with 
all  equipment  coordinated  into  a  heating  package 
that  meets  design  performance.  Fire  tested  before 
shipment  with  performance  backed  by  Fitzgibbons. 

RBALISTie  ItATINOS 

Rated  on  the  basis  of  8.2  sq.  ft.  heating  surface  per 
boiler  horsepower  with  guaranteed  gross  output  based 
on  5.0  sq.  ft.  of  heating  surface  per  boiler  hp. 

CBirriFIBD  BPFICIBNCV 

Factory  tests  assure  high  operating  efficiencies. 


LOW  COST  MAINTBNANCB 

Full  wet  back  construction  of  rear  furnace  walls  (top, 
back  and  sides)  eliminates  rear  refractory  and  recur¬ 
ring  costs  for  maintenance  and  replacement. 

FULLY  AUTORNATIC 

Latest  and  best  control  equipment  for  safe,  sure  oper¬ 
ation  with  oil,  gas  or  both. 

CLBANBR  OFBItATION 

High  quality  induced  draft  fan  assembly  provides 
correct  draft  at  all  times  and  results  in  cleaner,  quieter 
operation. 


EnginMred  by  Mm  mokors  of  .  .  . 


THt  FtlZCIBgOSi 
>  BOaCR*  * 


The  Titzgibbons  Boiler 


Catalog  HV-1 0  gives 
complete  details. 
Address  Fitzgibbons 
Boiler  Company  Inc., 
101  Park  Avenue, 
N.Y.  17,N.Y. 
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43-Story  all-copper  plumbing . . . 
in  Mexico’s  tallest  building 


COPPER 


hot  and  cold  wotor  lino* 
•onitary  drainago  •yttom 
roof  drainago  linos 


MsmIco'i  n«w«ft  and  lollast  tkyicrapar.  Gan- 
oral  Diroctor:  Adolfo  Zoavoort,  C.  E.  Con- 
•tructad  by  tha  Enginoaring  Oaportmant  of 
"Lo  Latino  Amaricono,  Sagurot  da  Vida, 
S.  A."  Plumbing  contractor,  TScnico,  S.  A. 


A.  Mil  stack,  t.  6"  rant.  C.  3"  hot  wotar. 
D.  4“  cold  wotar.  f ,  3“  wosta  for  futura  um. 
Latofols  to  toil  stock  ora  4".  All  Mnitory 
droifioga  linos  ora  Typo  AA. 


1(K),()0()  poiiiuls  of  Mtpper  tiilte. 
Types  K,  L  and  M,  provide  lusting 
protection  against  nist  in  the  plumb¬ 
ing  system  of  this  beautiful,  ultra¬ 
modern  office  building  of  the  Latino 
Americana  Insurance  Otmpany,  Mex¬ 
ico  City.  Tube  sizes  ranged  from  K" 
to  12"  inch  Anaconda  tulte  was  used 
throughout,  with  Nacional  de  Cobre 
of  Mexico  fumisbing  the  smaller  sizes. 

For  a  skystTaper  or  a  small  home, 
copper  tube  plumbing  saves  installa¬ 
tion  time  and  effort . . .  often  the 
over-all  cost  is  less.  Its  light  weight 
makes  it  easy  to  handle.  Standard  20' 
lengths  eliminate  many  joints.  Assem¬ 
bly  work  with  solder-type  fittings  is 


({iiickly  and  easily  accomplished. 

For  ectniomical,  non-rusting  plumb¬ 
ing  specify  AnacxandA  Copper  Tubes 
and  AnacondA  Solder-Type  Fittings, 
A  wide  range  of  sizes  are  stocked  by 
Anat'onda  distributors  throughout  the 
c'ountry.  Descriptive  literature  is  avail¬ 
able.  Write  to  The  American  Braa» 
Company,  Waterbury  20,  Conn.  In 
Canada:  Anaconda  American  BroMH 
Ltd.,  New  Toronto,  OrUario.  uu 

for  coppor  tubot  soo  your 

AnacondA* 

distributor 
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M.% 


A  <i«loy  on  this  porticulor  job  moont 
voluoblo  timo  lost . . .  dollars  woslod  .  •  • 
RIc-WiI,  not  only  pridos  itself  in  offering 
the  finest  in  prefabricated  insulated  piping, 
but  takes  pride  in  ON  TIME  DELIVERY  . . . 
and  speaking  of  delivery  . . .  the  best  way 
to  nseet  piping  construction  schedules  is  to 
contact  your  Ric-WiI  representative  early  in 
the  planning  stage.  He  will  be  glad  to 
help  on  scheduling  delivery  . . .  and 
"lend  a  hand"  on  technical  information 
os  well. 


Quality  Piping  Systems  .  •  • 

cf  I^ceptionally  High  Thermal  Efficiency 


INSULATED  PIPING  SYSTEMS 
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DESIGNED  SPECIFICALLY  FOR  QUKT 


IN  LIQUID  HEATING  AND  COOLfNG  SYSTEMS 

No  vibration  oliminatort  or  floxiblo  connoctiont  noodod 


The  circulating  pump  in  a  hot  water  heating  or  chilled  water 
cooling  system  is  the  connecting  link  between  the  mechanical 
equipment  in  the  boiler  room  and  the  structute  itself.  SiUnt, 
vwration-Usi  operation  is  therefore  the  prime  requirement  in 
a  pump  for  this  type  of  service.  The  features  starred  above  are 
the  reasons  why  the  B&G  Universal  Pump  fully  meets  this  need. 

THE  MOTOR 

★  Extra  quiot.  The  Universal  Pump  motor  is  specially 
constructed,  tested  and  hand-picked  for  extra-quiet 
operation. 

A  SImv*  booringt.  Motors  are  equipped  with  oil  lubri- 
cated  bronze  sleeve  bearings  essential  to  silent  oper- 
ation  and  long  life. 

jA  Mounting.  Universal  motors,  through  5  HP,  are  NENM 

ring-type  mounted  and  completely  suspended  in 
noise-dampening  rubber.  All  motors  are  drip-proof. 


SImv*  booringa.  An  essential  for  quiet,  vibration* 
less  operation  and  long  life  of  both  pump  and  motor. 
An  outstanding  Universal  feature. 


Ramovabl*  booring  fram*  for  May  aorvicing.  The 

entire  bearing  frame  assembly  with  impieller  is  easily 
removed  from  volute.  No  pipe  connections  to  break 
or  motor  to  remove  ...  all  the  advantages  of  split 
case  design.  Ail  bearing  frame  assemblies  are  inter* 
changeable. 


Mochanical  smI.  Positively  prevents  water  leakage  up 
to  full  design  pressures.  The  seal  is  self-lubricating 
and  features  a  floating  seat  of  diamond-hard  "Remite” 
—a  B&G  development. 


Hydraulically  balancod  Impollar.  Balancing  chamber 
and  thrust  pressure  relief  holes  in  the  impeller  reduce 
thrust  to  a  minimum. 


Couplor.  Self-aligning,  spring-type  ,  .  .  another  war¬ 
ranty  of  silent  operation  plus  excellent  pump  and 
motor  protection  against  the  stresses  of 
starting  torque. 

Shaft.  Big  -oversized  —affording  large  bear- 
ing  surfaces.  Made  of  special  alloy  steel, 

•  •  .  1  „•  finish.  Heat-treated 


Salkl  voluta.  Suppt)rt  feet  directly  below  volute  absorb 
piping  strains  without  distorting  pump  alignment. 


Writ*  for  capacity  data 


polished  to  mirror  finfsh.  Heat-treated 
integral  thrust  collar  absorbs  end-thrust . . . 
lengthens  seal  and  motor  bearing  life. 

Lubrication.  Genuine  oil  circulating.  No 
grease  to  channel  or  harden.  Oil  level  indi¬ 
cator  permits  visual  check. 


Dapt.  IB-A.  Morton  Orovo,  IN. 

CwMdU*  iMtnm:  5.  A.Armanmg  Ltd.,  1400  O'Omitr  Drm,  WmtJtrmtt 
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CRANE  CO. 


THE  CASE  HISTORY-Two 
Crane  260'pound  iron  body  angle 
valvea— 6-inch  (ahown)  and  6-inch 
aize — Bcored  this  exceptional  aerv- 
ice  record. 


and  were  seated  tight  with  ease 
under  infrequent  operation.  Work¬ 
ing  pressure  of  boilers  was  origin¬ 
ally  150  psi.— later  reduced  to  75 
pei.  This  year,  both  valves  were  re¬ 
tired.  The  new  replacements  are 
Crane  quality  valves,  of  course. 


Crane  iron  valves  in  particular 
need  no  introduction  to  thrifty 
buyers.  In  all  grades,  Crane  iron 
castings  generously  exceed  the  re¬ 
quirements  of  equivalent  A.S.T.M. 
specifications.  Crane  Ferrosteel.  for 
instance,  used  in  250-pound  valves 


They  were  installed  in  1915  on 
the  main  steam  leads  from  boilers 
in  the  plant  at  Delavan,  Wis.,  now 
occupM  by  The  George  W.  Borg 
Corporation.  In  40  years’  uninter¬ 
rupted  service  these  Crane  valves 
never  failed  to  operate  properly  nor 
caused  a  shutdown.  With  but  rou¬ 
tine  maintenance,  they  opened  fully 


IB  35%  stronger  than  ordinary  cast 
iron. 

In  any  pressure  class,  you’ll  find 
Crane  quality  outstanding.  Choose 
from  complete  lines  of  gates,  globes, 
angles  and  checks.  Your  Crane  Rep¬ 
resentative  can  give  valuable  help 
in  specifying  and  ordering. 


Crane  Co.,  Gen¬ 
eral  Offices,  Chica¬ 
go  5,  Ill.  Branches 
and  Wholesalers 
serving  all  indus¬ 
trial  areas. 


No  lime  out  for  this  CRANE  valve 
in  40  years  on  main  steam  service 


VAiVfi  •  p I r  T  I  M  o  s  •  P  I  p  i 
KITCHtMi  •  PLUmPIMO  •  HiATIMO 
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A  new  high  in  HIGH  VELOCITY 


The  photograph  above  shovrs  main 
banking  floor  of  the  First  Notional  Bank 
in  Dallas.  Note  how  straight  line 
All-Air  High  Velocity  units  blend 
perfectly  into  the  architectural  design. 
See  next  page  for  detail. 


The  All-Air  High  Velocity  system  also 
provides  draftless  comfort  throughout 
the  bank  as  well  as  in  the  second  floor 
executive  offices  (shown  at  left). 

See  next  page  for  detail. 


Architect;  George  L.  Dahl 
Consulting  Engineer.- 


Landauer,  Guerrero  &  Shafer 


Contractor; 

C.  Wallace  Plumbing  Co. 


Th«i«  pag«>  illustrat*  th«  us*  of  th*  Anomostot  All- 
Air  High  Volocity  distribution  syst*m  in  o  mod*rn  air- 
conditioned  bonk.  Anomostot  High  Velocity  units  or* 
also  being  used  throughout  th*  country  in  many  other 
applications  such  os  hospitals,  schools,  department 
stores,  office  buildings  and  plants.  *  Here  ore  some 


toges  of  the  Anemostot  All-Air  High  Velocity  distribu¬ 
tion  system.  It  con  be  used  with  smaller  than  conven¬ 
tional  ducts.  It  con  be  installed  faster  and  at  less  cost. 
It  requires  no  coils,  thus  eliminates  leakage,  clogging 
and  odors.  Anemostot  round,  square  and  straight  line 
diffusers  with  high  velocity  units  ore  adaptable  to  o 


of  th*  important  architectural  and  engineering  odvon-  wide  variety  of  architectural  designs. 


For  latest  data  on  Anemostot 
All-Air  High  Velocity  units,  writ*  on 
your  business  letterhead  for  new 


Second  floor  executive  offices 


ANEMOSTAT* 

DEAmitt  AtpinUng  Alt  DIPPUflBS 
ANIMOSTAf  COlPORAflON  OP  AMIRICA 

10  Eatt  39th  Street,  I\ew  York  16,  A'.  Y. 

RIPUMNTATIVU  IN  PRINCIPAL  CITIU 


[j  K  K)t  ti  MMi  i  Cl' , '  vn-v.  of  gflfic  cs  on  p, '  1 1  nq 

p(if)n  It  I',  ‘,tlo^.^■,  '»  <■  '  n  s  t  (I  llo' lO'i  of  fivi-  A  111  ■  ii.o', '  (it 
H  P(.  1  1  Of'  H I  C|l  Vi  1(1'  I '  ,  ijn  '  lint  su|  p '  ^  I '  C|  1  ?  j  I  f  M  • 


**yo  Air  (Mnditioning  System 
Is  Better  Than  Its  Air  Distribution*^ 


I 


On*  *f  a  sirits  apptarinj^  in  FORTUNE,  TIME, 
NEWSWffiC.  BUSINESS  WOK  anJ  Itading 
arthittctural  magazints. 


We  welcome  stiff-necked  specifications. 

We  meet  them  . .  .  because  the  copper  we  form 
into  tube  is  first  refined  by  us  in  our  own  plant. 

We  meet  them  .  .  .  because  Lewin-Mathes’  com¬ 
pletely  integrated  operation  permits  a  standard 
of  quality  control— from  raw  material  to  pack¬ 
aged  tube— that  is  unsurpassed  anywhere  in  the 
industry. 


"Personailly  I 
always  specify 
Lewin-Mathes 
Copper  Tube" 


Nothing  primitive  about  Lewin-Mathes  supply  facilities. 
Our  products  are  available  through  Wholesale  Distributors, 
serviced  by  Lewin-Mathes  Mill  Depots  throughout  48  states. 


As  refiners,  we  know  the  copper  going  into 
Lewin-Mathes  Tube  is  pure.  As  fabricators,  we 
painstakingly  control  every  physical  and  chem¬ 
ical  property  of  the  finished  product.  And  as 
integrated  specialists,  we  take  pride  in  delivering 
every  foot  of  Lewin-Mathes  Copper  Tube  uni¬ 
form  and  perfect ...  to  meet  your  most  exact¬ 
ing  requirements. 


LEWIN jQ  MATHES 

SAIISIT  LOUIS,  K/IISSOURI 

MANUFACTUnCMS  OF 

COPPER  AND  BRASS  TUBE.  PIPE.  ROD  AND  FITTINOS 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  OCTOBER,  1955 


53 


TISHMAN  REALTY  AND 
CONSTRUCTION  COMPANY,  INC.  INSTALLED 


20  PETRO 
OIL  BURNERS 


IN  TEN  BIG  NEW  YORK  BUILDINGS 


"fWro  oil  bumort  grv*  ut  doanlmti,  dopondabiUty,  and 
mconomy  of  op«ra#jofi  wo  roquiro/'  toys  Alan  Tishman 

Providing  heat  for  9  huge  apartment  developments  and  power  for  a 
13-story  manufacturing  plant  is  a  tremendous  responsibility,  but 
Tishman  Realty  and  Construction  Co.  Inc.,  have  found  that  they  can 
rely  on  Petro  oil  burners  to  do  the  job.  “The  ability  of  our  Petro  oil 
burners  to  immediately  respond  to  fluctuating  heat  and  power 
demands  without  over-firing  or  under-tiring  is  a  vital  factor  in  keeping 
our  fuel  costs  low  and  our  tenants  happy,”  says  Mr.  Alan  Tishman. 


Sutton  TrrracF  (aluiwn  at  top)  coniiati  of  thrre  l2-«tory 
bulldlnaa  Bccomroodalini  49S  familir*.  Hrat  U  auppllpd  by 
thrve  Tituavillr  boilrri,  each  rated  at  42, SOU  aq.  ft.  of 
radiation  and  each  fired  with  a  WI>  S  AH  Petro  burner. 
TbU  instaliatlon  liaa  three  IS,UIM)  gallon,  10  ft.  diameter 
fuel  atorage  tanka. 


ROTAIY  ON.  MiRNiRS 

Horiaontal  rotary  oil  burnera 
make  pcMMible  aubatantial  fuel 
aavinga  by  burning  tlie  low-coat 
lieavy  fuel  oila  with  complete 
dependability.  Modelafor  every 
induatrial  need.  Capacitiea  up 
to  MMI  boiler  horaepower. 


Oil  automatically  prohoatod  for  turo  firing  and  lowor  fuol 
cost  To  insure  quick  positive  starting  and  steady,  uniform  firing,  Petro 
oil  burners  automatically  preheat  oil  to  an  efficient  temperature  before 
it  is  injected  into  the  firebox.  This  Petro  method  of  preheating  oil  also 
enable  users  to  burn  the  heavy  fuel  oils  (Nos.  S  &  6),  which  average 
8”,  richer  in  heat  value,  without  complicated  mechanical  gadgets 
that  cause  service  and  adjustment  problems.  You  save  worry  and 
money  with  Petro  oil  firing. 

PETRO  oil  bumars  ar«  adaptabl*  to  any  boilar  room 

Petro  industrial  oil  burners  are  designed  and  built  to  modernize  the 
firing  of  your  present  boilers.  The  flame  is  adjustable  to  any  firebox, 
and  the  installation  is  adaptable  to  any  boiler  room  layout.  This 
means  that  you  save  substantially  on  initial  installation  costs,  and 
save  more  money  every  day  on  fuel  and  labor  costs.  Mail  coupon 
for  free  catalog  and  information. 


A  comidrtf  fiircvd 
draft  combuitlon 
tytirra  with  all 
l«rta  lactiiry  a  wrm- 
blrd  and  laatrd. 
tiavvi  ln«talluti»n 
I  inw  and  ctiat,  glvrt 
top  performance 
and  furl  economy. 


CUP  AND  MAIL  FOR  PRIi  CATALOO 


PETRO 

J247  We»t  106th  St.,  Cleveland  II,  Oliio. 

In  Canada;  22JI  Uluor  St.,  Weat,  Toronto,  Ontario. 
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Air  Conditioning’s  Problem 


how  to  move  air  without  "FAN-FARE 


Recent  studies  show  that  noise  control  is  one  of  the 
prime  problems  of  air  conditioning  today.  Time  and 
again,  homeowners  and  businessmen  complain  that 
"fan  chatter"  and  other  objectionable  noises  seriously 
interfere  with  their  rest  and  work. 

The  best  possible  way  to  keep  your  comfort-cooling 
customers  from  getting  hot  under  the  collar  about  noise 
is  to  install  a  few  feet  of  ULTRALITE*  Duct  Liner  in  the 


plenum  and  short  supply  and  return  ducts.  It's  easy 
...  it's  inexpensive  .  .  .  it's  effective  —  yet  this  simple 
precaution  can  make  all  the  difference  between  a  satis¬ 
factory  and  an  unacceptable  air  conditioning  job. 

That's  why  if  is  good  practice  today  for  architects 
arid  engineers  to  specify  ULTRALITE  glass  fiber  duct 
liner  on  every  job.  That's  why  contractors  who  want 
nothing  but  satisfied  customers  line  ducts  even  on  jobs 
where  duct  liner  is  not  specified. 


ULTRALITE  is  a  flexible,  semi-rigid  glass  fiber  insulation 
designed  specifically  as  an  acoustical  duct  liner,  with  excellent 
sound-absorbing  properties.  Because  of  its  unique  long  textile- 
type  glass  fiber  composition,  ULTRALITE  is  the  strongest,  most 
resilient  gloss  fiber  insulation.  That's  why  it  will  not  break,  chip, 
delaminate  or  flake  off  in  the  air  stream.  ULTRALITE  is  avail¬ 
able  coated  one  side  to  minimize  air  friction  loss.  Local  stocks 
in  57  cities  are  maintained  to  give  you  delivery  when  and 
where  you  need  it.  Your  neorby  distributor  is  listed  in  the  Yellow 
Pages  under  "Gustin-Bacon  Insulations." 


Thermal  and  acoustical  glass  fiber  insulations  •  Pipe  couplings  and  fittings  •  Railroad  gaskets  end  supplies 

222  W.  10th  St.,  Kofiftot  City,  Missouri 
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WITH  THISI 

MODERN 


MODELS 


This  itr«amlin«d,  low  lilhouotfe  model  it 
procition-builf  for  smooth,  quiet,  efficient 
operetion.  Plus  these  outstanding  features 
.  .  .  wide  capacity  renoet;  all-aluminum 
construction;  heavy  duty,  ball-bearing,  pro¬ 
tected  motors;  ell  models  w*th  backwardly 
inclined,  non-ovedoading  centrifugal  fan 
wheels. 


Alto  designed  for  today's  low  parapet 
buildings,  with  all-aluminum  spun  housings 
to  eliminate  corrosion  and  maintenance 
problems.  Features  include  .  .  .  centrifugal 
fan  wheels  statically  and  dynamically  bal¬ 
anced;  heavy  duty  precision  pillow  block 
and  drive;  specially  aetigned  vibration  iso¬ 
lators.  In  fan  wheel  sixes  from  24"  to  48". 


At  Carnes,  a  specially  designed  building  houses  complete  facilities 
for  expert  engineering  and  thorough  testing  under  actual  operating 
conditions  . . .  your  assurance  of  the  finest  quality  in  every  product 
that  bears  the  Carnes  name. 


«NITE  rOB 

FREE  BOOK 

A  atarr  •• 

laallltlM.  prm4- 
■Mia  a*a  ^avfaaaMMs 
4ala.  Il'a  ymmn  far 
•ba  a.ktng. 


CABNES  COBP. 

VERONA,  WISCONSIN 
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rOUcanOoa 

BETTER  Job  with 

READING 

Copper Tube 


> 


YOU  can  recommend  and  install  Reading 
Copper  Tube  with  the  complete  assurance  that 
any  product  bearing  the  Reading  label  is  second 
to  none.  Through  all  the  phases  of  production  of 
Reading  Copper  Tube,  constant  metallurgical, 
hydrostatic,  physical  and  visual  tests  maintain  the 
highest  and  most  rigid  standards  of  quality. 

Specify  Reading  .  .  .  it‘s  a  name  you  can  trust/ 


COPPER 

^TU  Bi' 


Sold  through 
Wholosalors 
Only 


0(S»t»'bt/»)0»  •Depot$: 


Uli  NHdM  Avo. 
•  CNICAGO,  Hi. 
714  W.  SO*  St. 


1ft  Np. 
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...  A  JOB  FOR  JOY  AXIVANr  FANS 


OCTOBIR,  19SS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Unexcelled  performance  in  tight  quarters,  plus 
rugged  compactness  and  fast,  easy  installation 
and  relocation  of  the  units  when  necessary  .  .  . 
those  were  the  main  reasons  why  Joy  Series  1000 
Axivane  Fans  were  seleaed 

-  for  the  viul  job  illustrated 

above.  They’re  exhausting 
toxic,  explosive  fumes  from 
spray>painting  operations  in 
enclosed  areas  below-decks 
in  a  large  ship.  Canvas  ducts 
carry  the  fumes  to  open  air 
on  an  upper  deck. 

Applications  like  these 
effectively  demonstrate  the 
inherent  advantages  of  Joy 
fans.  Their  vaneaxial  design 
is  highly  efficient,  yielding 
a  maximum  air  volume-to- 
power  ratio.  Blades  are  of 
true  airfoil  shape,  and  are 
readily  adjustable  for  maxi* 
mum  flexibility  to  meet  vary¬ 
ing  conditions.  Thick  steel 
casings  are  used  in  the  sturdy 


construction  that  smothers  operating  noise. 

Series  1000  fans  are  available  in  136  models, 
from  18'^  to  84"  in  diameter.  Duties  range  from 
600  to  200,000  cfm,  and  from  .125"  to  11" 
toul  pressure.  They’re  easily  installed  right  in 
the  duct  in  horizontal,  vertical  or  inclined  posi¬ 
tions  with  direct  drive,  and  available  also  with 
V-belt  drive.  •  Let’s  talk  over  yoirr  fan  problem — 
or  write  for  Bulletin  J-611.  Joy  A^am/facturing 
Company,  Olivor  Building,  PHtthurgh  22,  Pa.  In 
Canada:  Joy  Manufacturing  Company  (jCanada) 
Limited,  Galt,  Ontario, 


Amtiur  M-’  •  tlttk.mmmUd 

Urftt  1000  P/m  prmfU/ts  air  eircuUUm 
ia  ialUn  MmIi — fOOO  </•  at  S"  prauart. 


1  e.  ^ 
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Monirs  utsBT  aAMiACiaia 
or  vMitAxui.im  r ans 


A  Complete  Line  of 
Centrifugals  for 
Air  Conditioning  from 


MOOCL  lOM 


MODEL 

Sliwfl  wItte  tliiMfi§  kM 
(ivilliMt  wMi  reIvy  tMl) 


tops  in  pumps  since  1870 


MOK^O^ 


MOOCL  IfMN 


FULL  RANGE  OF  SIZES 

Vi,  '/&,  %,  1,  iVi,  2,  and  3  horsepower,  motor -mounted  or 
belt-driven  models. 

TWO  CASING  SIZES 

1'  X  l'/4'  or  l'/4'  X  IW'. 

ALL-BRONZE  IMPELLER 

Accurately  balanced  for  smooth  operation. 

REMOVABLE  BRONZE  WEARING  RINGS 

Easily  replaced  for  longer  pump  life. 

ROTARY  SEAL 

Eliminates  leakage  (stuffing  box  may  be  specified  on '*123” 
models). 

CORROSION-RESISTANT  SHAFT 

Stainless  steel  for  trouble-free  service. 

WIDE  RANGE  OF  CAPACITIES  AND  HEADS 

Capacities  to  90  GPM.  Heads  to  1  33  feet. 


\^nt€  today  for  RulUtm  210  on  Centri-Thrijt  Pumps, 


PUMPS 


WATIt  SVSTIMS  AND 
WATER  tOPTINIRS 


The  F.  I.  Myers  A  Ire.  Ce..  Oep*.  HV«10,  Ashland,  Okie 
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N«w  John  Wonomakor  Store,  Wyiinewood,  I’a.  Architcru;  Wallace  lie  Warner;  consnltinK  engineers; 

Stewart  A.  |ellett  (armiranv;  heating  and  ventilating  contractors;  Daniel  ).  Keating  fV>inpany— all  of  I'ennsvivania. 


American  Blower  supplies  the  weather 

in  Wanamaker’s  new  suburban  store 


K\(C|>t  (or  eiuiaiue-atKl-exit  doors,  the  new  liiree- 
lIcKir  John  Wananiaker  Departtnent  Store  in  suh- 
itrban  IMiiladelphia  has  no  exterior  o|>enings.  Yet 
it  is  always  (oinlortable  inside,  thanks  to  American 
Blower  e(|iti|>tnent  — which  furnishes  conditioned 
air,  sutnnier  and  winter,  to  maintain  an  even  and 
desirable  tem|)eratiire.  Each  store  level  has  its 
own  .Xtnerican  Blower  supply  and  return  system. 

.Says  Wanatnaker’s  chief  engineer,  Frank  Mescal 
—  “In  selecting  air-handling  ecpiipment,  one  oi 
oitr  tnain  recpiirements  was  that  it  tnust  l)e  free  oi 
tioise  and  vibration.  American  Blower  eejuipment 
was  the  |>erfect  choice.  For  not  only  has  it  proved^ 
cpiiet,  but  trouble-free  in  o|)eration  as  well.” 

li  air  conditioning  is  in  your  plans,  why  not 
talk  to  an  cx|>erienced  re[)resentative  — at  our 
nearest  branch  office. 


AMIRKAN  MOWiR  CORRORATION,  OfTROIT  32,  MICHIGAN 
CANADIAN  SIROCCO  COMRANY,  LTD.,  WINDSOR,  ONTARIO 
OhrWon  ct  Amarkan  laatater  S  Stmiaard  SonNory  Corporation 


“Quiaf  operation  is  a  hig  Itcnrhl  of  Ainc-rican 
Itlowc-r  cH|ui|inic’ii(,''  m\ii  Danirl  |.  Kraliiig,  Jr., 
air-condiiioiiiiig  contracior.  "For  ovc-r  S7.<NM)  c  ii.  ft. 
Ill  air  i«  lilic‘rt*il,  concliiioncil,  rciirciilauil  every 
niiniiie  " 


BIG  fe  1 
fBAWR^A 
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AUTOMATIC  HUMIDIFIERS . AUTO-VENTS 

WATER  LINE  CONTROLS  .  HEATING  SPECIALTIES 

-O  ’' MIST, Inc. 

3217  NORTH  PULASKI  ROAD  .  CHICAGO  41,  ILL. 


AUTOMATIC  HUMIDIFIERS 
FOR  CONVECTOR  RADIATORS 


CABINET 


EVAPORATOR 

PADS 


HUMIDIFIER 

TROUGHS 


AUTOMATIC 
-  WATER 
FEEDER 


CONVECTOR 

RADIATOR 


#  Only  3yg  inches  deep.  Pits  even  the  extremely  shallow  con¬ 
vector  cabinets. 

#  Water  is  supplied  directly  to  feeder  from  the  convector  on 
hot  water  systems.  On  steam  installations,  water  is  taken 
from  nearest  supply  through  copper  tubing. 

#  Completely  automatic.  Float-controlled  valve  keeps  water 
line  constant. 


The  only  automatic  humidifier  on  the  market 
made  especially  for  modern  convector  radiators 


Available  in  both  2  and  4  troegh  Malts  la  10  different  tises. 

TM  ntw  HaiS-O'-MMt  Cwivtctor  HunidiSirt  art  aiadt  ia  tvasoratini  capacitia*  of  1  Is  5  lalloni  par  day.  Conitruction 
throufhout  is  of  nofl-ftrroul  natal.  Easy  to  iaitall.  Gat  full  infornation  from  your  Jofehar  or  writa  uf  diract  for  coiuplata  dataila. 


•  Maximum  evaporating  area.  Unique  design  of  water  troughs 
makes  every  inch  of  this  humidifier  a  working  surface  which 
creates  more  evaporating  area. 

O  Minimum  air  restriction.  The  separate,  narrow  ^  inch 
troughs  which  hold  the  evaporator  pads  are  spaced  to  allow 
free  flow  of  heated  air  between  the  pads  and  on  all  sides 
of  unit. 


\ 
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On  duct-inculation  {obf 


Low  installation  cost  of  Microlite  and 
L*0*F  Super*Fine  can  clinch  the  contract 


Sp««d  and  oo**  of  application  can  moon  tho 
dMIoronco  in  cost  H  tokot  to  clinch  a  big  intulo* 
Non  contract.  Thot't  why  mony  contractors  uso 
L*0*F  Glatt  Fibort*  Supor'Fino  ond  Microiito 
to  cut  applicoHon  costs  without  sacrificing 
insukding  officioncy. 

You'll  find  it  timple  to  apply  ~  llieae  soft-tcxtured 
bianketa  are  pleasant  to  handle,  quick  to  apply. 
Require  no  special  tools  or  skills.  Lightweight, 
resilient  L'O'F  Super- Fine  and  Microlite  fill  hard- 
to-reach  places  and  are  easy  to  manage  on  tall 
ladders  or  scaffolds.  An  unskilled  worker  can  apply 
an  average  of  600  square  feet  of  insulation  a  day. 

The  high  ineulating  efficiency  of  Microlite  and 
L’O’F  Super’ Fine  results  from  the  countless  dead 

Time-  and  cost-saving  steps 


air  cells  formed  by  millions  of  fine  glass  fibers, 
which  effectively  reduce  heat  loss  or  gain. 

Save  on  etorage  space,  too— L’O’F  Super-Fine  and 
Microlite  come  in  tightly  compressed  rolls  that 
take  up  less  space  and  spring  back  to  full  thickness 
when  unroll^.  Available  in  blanket  form  up  to 
72"  wide,  5"  thick  and  from  50'  to  200'  long,  de¬ 
pending  on  thickness.  Also  available  with  various 
facings  to  meet  different  insulation  and  code  re¬ 
quirements. 

Save  on  duct  application  costa  with  Microlite  or 
L-O-F  Super- Fine  duct  wrap  and  duct  liner.  Look 
in  the  Yellow  Pages  of  the  telephone  directory  for 
the  name  of  our  nearest  distributor,  or  write: 

L’O’F  Glass  Fibers  Company,  Dept.  63-105,  1810 
Madison  Avenue,  Toledo  1,  Ohio. 

in  a  typical  duct  application 


5luper’Fine  and  Microlite  cat  easily  with  an  ordinary  knife.  No 


trecision  measuring  or  fitting  required.  In  this  case,  adhesive  is 
»rushed  on  the  insulation. 


A  Lightweight,  strong  blankets  of 
Microlite  or  Super" Fine  handle  easily 
on  scaffolds  or  mdders. 


MICROLITE 


SUPER'FINE 


L*0*F  GLASS  FIBItS  COMPANY 
rOLIDO  1,  OHIO 

Makara  of  gtaoi  Ebara  by  tba  asduaiva  **  Elactronic- Eatnialon”  proeaaa 


4  Super-Fine  and  Microlite  can  be  fitted  quickly 
— *  around  the  duct  and  supporting  hangers.  Light- 
gauge  wire  ties  complete  the  job. 


62 


OCTOIIR.  IfSS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Insist  on  the  Mew 
^(oMlC  Thermostat,; 


Accurate  Healing  Control 
Attractive/  Modem  Styling 
Easy,  Inexpensive  Installation 


Install  DETROIT  CONTROLS' 
New  Thnmostat 

for  Customer  Sotisfaitloal 


DETROIT 


CONTROLS 


COni’OUATION 


The  Classic  will  add  style  and  saleability  to  the 
heating  systems  you  manufacture,  sell  or  install. 

Its  smart,  modern  design  will  complement  the 
decoration  of  any  home,  new  or  old.  The  single, 
large  numbered  dial  is  slanted  for  perfect  vision- 
can  be  read  at  a  glance!  The  temperature  selector  is 
directly  under  the  indicator  needle — eliminates 
fumbling  with  old-fashioned  turning  or  twisting 
devices. 

Installation  is  very  simple.  No  precision  levelling 
is  necessary.  The  Classic  requires  only  two  wires— 
easily  replaces  any  two  or  three  wire  thermostat  of 
earlier  design. 

Close  control  of  any  type  heating,  within  a  fraction 
of  a  degree,  is  assured  by  Detroit  Controls'  Timed 
Cycling  function. 

National  advertising  in  Better  Homes  &  Gardens,  Small  Homes 
Guide,  Home  Modernizing  and  other  magazirtes  will  bring 
broad  consumer  acceptance  to  the  Thermostyled  Classic 


Take  Advantage  of  this  opportunity,., 

B900  TRUMBULL  AVC.  •  DETROIT  8,  MICHIOAN 
DlvWo<i  •(  AMERICAN  radiator  &  STANDARD  SANITARY  CereerWlwi 

RsRfMSirtstivts  in  f  rincissl  C4t)«s  CsnsAsn  RsprsienUtim: 

RAILWAY  AND  ENGINCERINC  SPECIALTIES,  LTD.. 


AUTOMATIC  CONTIOLS  for  DOMESTIC  HEATING  •  AIR  CONDITIONING  •  REFRIGERATION  •  AVIATION  •  TRANSPORTATION  •  HOME  APPLIANCES  #  INDUSTRIAL  USES 
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Ptwit  WcfciwUt  •KMMiltM 
G«ll«h«r  Air>Van  (R*  cn  r*«f 
•f  N«w*  twilding 

Harritbwrp,  Pcnmylvani* 

Positive  Removal 
of  Heot  and  Fumes 
from  0  Newspoper  Plont 


by  Gallaher  Air-Vans" 


When  there  is  a  stereotype  pot  capable  of 
melting  nine  tons  of  metal  at  one  time,  an 
architect  must  be  sure  of  the  ventilation  he 
specifies  to  do  the  massive  job  of  removing 
heat,  fumes  and  smoke. 

That's  why  Gallaher  Air-Vans^  were  spe¬ 
cified  for  this  particular  job  at  the  Patriot 
News  Building  at  Harrisburg,  Pennsylvania, 
and  for  other  ventilation  tasks  about  the 
several  million  dollar  installation.  Gallaher 
Air-Vans*^'  remove  ink  mist  and  other  fumes 
from  the  giant  press,  exchange  the  air  in 
photographic  dark  rooms  and  above  the 
linotype  machines. 

Is  the  Gallaher  equipment  doing  the  job? 
Well,  as  one  plant  official  puts  it,  **The 


air  is  as  clean  as  a  well-kept  Pennsylvania 
Dutch  home.” 

Maintenance?  Just  routine.  Rugged  con¬ 
struction  pays  off. 

just  one  more  example  of  why  it  pays  to 
specify  Gallaher  where  positive  air  removal 
is  essential.  The  patented  built-in  scroll  effect 
design  and  air  seal-off,  low  noise  levels,  low 
installed  silhouette,  availability  in  special  met¬ 
als,  and  weatherproof  design  are  all  features 
that  have  made  Gallaher  a  recognized  leader 
in  the  field  of  industrial  ventilation. 

Direct  Drive  units:  150-11,000  CFM.  Belt 
Drive:  3500-65,000  CFM,  developing  static 
pressures  to  4". 


for  furthor  Information  wrifm 


The  GALLAHER  Company 

Plon««rt  in  Rntnorch-Dntignnd  Pow«r  Roof  f  xhaustort 


3IM74I  25342*0 
falaittt  pandinf 


410t  DODGE  ST. 


OMAHA,  NEBRASKA 
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wms^m 


TITUSVILLE 


FlftEB^  BOILER 


Precision  die  fonaed 
welded  into  e  aliirdy  one* 
unit,  this  p^Milar  Titusville 
boiler  remsins  tight  and  leakproof  ^ 
under  -  all  operating  condM(Mi>  Loaf 
fuel  oonaumpUon,  low  midPllMiMiieiand 
high  efficiency  midw  the  ftnft' 
choice  in  firebox  type  hi|d>  pnMPue 
boUera.  12  aiaw,  250  to  2500  aq  ft  btot 
ing  surface.  Bulletin  B>3(XK1> 


LEADERS  IN  THEIR  FIELD! 


f  TITUSVILLE 

f' 

t 

PACKAGE  STEMM^OENERUTOR 


Completriy  automatic  in  operation,  the  all- 
welded  Titusville  Ticoeteam  Generator  is  a 
package  boiler  with  a  wealth  of  features  for  effi¬ 
ciency  and  safety.  It  is  ready  to  go  to  work  as 
soon  as  connected  to  the  usual  services,  re¬ 
quires  vent  only  (no  high  stack)  and  has  a 
minimum  heating  surface  of  5  square  feet  per 
boiler  horsepower.  Szes  20  to  350  H.P.  Bulle- 


THE  TITUSVILLE  IRON  WORKS  COMPANY 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTORER,  19S5 


A’division  of 


TITUSVILLE,  PENNSYLVANIA 


A4anufacturmrs  of  A  Complete  Line  of  Boilers 
for  Every  Heating  and  Power  Requirement 


How  to  Select  an  Economical 
Temperature  Regulator 


First  of  all,  what  does  economy  mean 
where  temperature  regulators  are  con¬ 
cerned?  In  some  industries  it  means 
improvement  of  product  or  reduction 
of  spoilage  through  closer  control  of 
process  temperatures.  In  others,  it 
means  die  paring  down  of  operating  ex¬ 
pense.  The  price  of  die  regulator  itself 
u  a  relatively  small  factor. 

Today’s  buyen  are  shopping  for: 
i.  Accuracy  of  control  —  not  only 
when  the  regulator  is  new,  but 
throughout  its  service  life 
a.  Dependability  —  to  prevent  loss 
of  production  time 
3.  Minimum  installation  and  main¬ 
tenance  cost 

Here  are  a  few  tips  on  what  to  look  for 
when  you’re  installing  a  new  or  replac¬ 
ing  an  old  temperature  regulator  — 

PmUms  aonatrucHow  . . .  and  for  this 
reason:  A  diaphragm  operated^packless 
regulator  minimizes  fnction.  'Inere  are 
no  dosely  fitted  parts  to  stick  or  bind 


because  of  uneven  expansion  or  collec¬ 
tion  of  foreign  matter.  Also,  there’s  less 
maintenance,  since  no  repacking  is  ever 
required. 

A  pufnf  •  agwlnst  wir*  almwliis 

of  the  seats  and  discs.  Insist  on  it.  'This 
guarantee  in  combination  with  single 
scat  design  assures  you  of  tight  shutoff; 
you  avoid  expensive  steam  losses  as 
well  as  loss  of  product  in  a  process 
application. 

•rood  control  ronfo.  In  a  standard 
regulator  you  should  expect  a  control 
range  of  100  F.  And  make  sure  the  unit 
you  select  has  a  vapor  tension  thermo¬ 
stat  that  can  take  over-temperatures  of 
at  least  100  F. 

■nay  mointononco.  Why  ask  for  mef? 
Your  temperature  regulator  should  be 
basically  simple  in  design  so  that  it  can 
be  serviced  by  average  plant  personnel. 
All  parts  should  be  readily  accessible 
for  testing  and  cleaning. 

Dovblo  doty.  'There’s  no  point  in  buy¬ 


ing  a  separate  pressure  regulator  when 
you  can  select  a  temperature  regulator 
that  combines  both  temperature  and 
pressure  control  within  the  same  unit. 

S«lf-op«ratiii9.  Make  sure  you  get  a 
regulator  that  operates  on  its  own  initial 
pressure.  By  doing  so,  you  avoid  the 
purchasing  and  mainterunce  of  an  air 
compressor  plus  air  piping,  and  you’re 
sure  of  uninterrupted  operation  during 
electric  power  failures. 

•  •  •  • 

All  of  these  points  are  important  to  you 
when  it  comes  to  selecting  an  econom¬ 
ical  temperature  regulator.  Perhaps  you 
didn’t  realize  you  could  expect  so  much. 
And  perhaps  you  didn’t  realize  that 
Spence  Temperature  Regulators  offer 
all  these  features  and  more.  May  we 
send  you  our  Bulletin  T  500  containing 
further  details?  •I  i»a 

SPENCE  ENGINEERING  COMPANY,  INC. 
Walden,  New  York 
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GET  ALL  THESE  ADVANTAGES 


WITH  AN 

AMESTEAM 

i^GENERATOR 


For; 

PROCESSING 
HEAT  -  POWER 

20  lift.  10  to  600  H.f.,  15  to  200# 
W.P.,  oil,  got  or  oil-got  combino- 
tiont  with  quick  fuol  twitchovor 
footuro. 


SAVINGS  IN  FIRST  COST! 

Your  purchase  price  includes  complete  unit  —  no 
hidden  "extras"  to  buy  later  on  I 


SAVINGS  AT  INSTALLATIONS 

Just  set  on  level  concrete  floor,  connect  to  service 
lines  and  breeching.  Nothing  to  assemble.  No 
brick  work  required. 


RIUY  ASSEMBLED  EASY  TO  QEAN 


SAVINGS  IN  OPERATION 


All  piping,  wiring  ond  oporoting  Amot  •  dotignod  dovit  hingod  flu* 
ports  complotoly  ottomblod  ond  covort  ond  botll*  provide  quick 
toitod  at  factory  —  units  shippod  and  complota  access  to  the  furnace 
in  reody-to-fire  condition  I  and  oil  tubes. 


AMPLE  ROOM 

underneath  for  ser¬ 
vicing  auxiliary 
equipment.  Control 
panel  at  eye  level. 


AUTOMATK 

operation,  fully 
safeguarded,  is  pro¬ 
vided  by  factory 
installed  ond  tested 
control  system. 


A  minimum  of  supervision  —  lower  manhour 
requirements  for  maintenance  —  easily  replaced 
inexpensive  plastic  refractories  —  80%  thermal 
efficiency. 


Write  for  bulletin  today  I 

- - ^ 

,  AMIS  IRON  WORKS,  INC.  , 

,  Ofwago,  N.  Y.  Box  C-10S  i 

I  Gentlemen;  I 

I  Pleose  send  me  further  information  on  AMESTEAM  . 

GENERATORS  and  name  of  nearest  representative. 

,  NAME  .  , 

I  COMPANY  .  • 

ADDRESS  . . 

I - J 


AMES  IRON  WORKS  INC. 


OOX  C-IOS  OSWEGO,  N.  Y, 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOBER,  19S5 
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For  heating  or  ventilating  new  or  existing 
offices,  stores,  schools  or  public  buildings 


Modine  Cabinet  Units  — 


sc  efficient,  so  versatile,  so  practical 


Nothing  can  match  the  performance,  flexibility  and  economy 
of  a  Modine  Cabinet  Unit  when  it  comes  to  heating,  cooling 
and  ventilating.  It’s  the  modern  way  to  year  ’round  comfort  yet 
costs  less  to  install  than  a  unit  ventilator.  Recessed  in  the  wall  or 
concealed  behind  a  partition  or  false  ceiling  to  conserve  space,  a 
Modine  Cabinet  Unit  provides  quick,  positive,  quiet  distribution 
of  warm  or  cool  air  for  rooms,  entrances  and  corridors  of  all  sizes. 

Choose  from  five  models— 120  to  640  Edr.  Some  heat  with  hot 
water,  cool  with  chilled  water  .  .  .  others  use  hot  water  or  steam 
for  heating  only.  Find  out  how  one  smartly-styled  Modine  Cabinet 
Unit  can  do  the  job  of  two  or  three  old-fashioned,  unsightly 
radiators — do  it  better  for  less.  Call  the  Modine  representative 
listed  in  vour  classified  phone  book  or  write  for  Bulletin  — 
Modine  Manufacturing  Co.,  1)11  DeKoven  Ave.,  Racine,  Wis. 


1.  Impressive  modern  executive  office  uses 
completely  concealed  Type  FT  cabinet  unit. 

2.  Entrance  way  of  large  department  store  has 
two  Type  FE  cabinet  units. 

S.  School  hallway  features  recessed  Type  BT 
unit  with  plenum  base. 

4.  Airport  promenade  utilizes  Type  BF  cabinet 
units  with  plenum  base. 


TThnUne 

CABINIY  IINIT8 

C-1211 
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for  the  famous  easy-handling  Chase  Copper  Water  Tube! 


Wliat  a  rombination!  TojMjuality  (Ihaw  <-o|*|M‘r  wal**r  liilw*  in  a  new 
carton  thal’n  more  convenient  than  ever,  ir*  caHier  to  carry,  caHier 
to  identify,  easier  to  store  compactly! 

S<|uare  hole  in  carton’s  mid<lle  is  a  se<-ure  finger  or  arm  grip.  All 
information  is  clearly  printed  in  hif',  I.Nt>USTHY>AlM'l<ovKli,  (;ni,OK> 
coiiKl)  LKTTKKINC— on  top,  bottom  and  sides.  lyiM*  I.,  is  blue-coded; 
I'yiie  K,  green-coded,  (barton  can  be  rolled  easily,  yet  stands  on  end 
steady  as  a  rock.  And  the  rugged  one-piece  construction  of  the 
carton  completely  protects  the  Wt-foot  coils  of  (dius<'  cop|)er  water 
tube  from  damage! 

You  get  this  tube  clean,  bright  and  |M*rfectly  tem|M‘red  for  easy 
band  beniling.  Whether  you  use  it  with  (diase  Solder-joint  or  flared 
fittings,  you  can  count  on  |M*rnianently  leak-free  joints  — and  a 
Ix-tter  job  every  time. 

All  (^hase  wholesalers  will  soon  have  green-coded  lyjs*  K  ami 
blue-ciwled  Ty|s*  I.  cop|s-r  water  tula-  in  the  new  easy-hornlle  carton 
—  in  the  sizes  yi»u  need. 


Chase.i« 


The  yiulion's  lleatltjuiirters  for  Hrau  &  (Atpfter  |*mIm  iHm  mti> 


Ask  for  Chase"  Copper  Water  T« 

NEW  COLOR-CODED  CARTONS! 


Chase 


You  save  time  handling  Chase  copjter  water 
tube  in  its  compact  package.  For  in  addition 
to  being  easy  to  handle.  Chase’s  unique 
marking  with  the  industry-approved  color- 
coding  makes  the  cartons  kasy  to  identify, 
too!  You  can  distinguish  between  blue-coded 
(diase  Type  L  or  green-co<led  Cliase  TyjM*  k 
cartons  in  a  jiffy— even  in  dim  liglil! 


hleui  fi»r  radiant  heating  and  general  plumbing 
piirposeH,  with  solder-joint  and  Hared  fittings. 
Available  in  eartons  in  f»0-foot  eoils-V4”-%”- 
”'*4  ”•  I  "  «liametei s. 


TVPK  K  SOFT  TKMPKR 
CHASK  COPPSR  WATER  TUBE 

In  OMHN-CODBD  CARTON 

Ih'ht  eoniproniise  l»etween  high  corrositni  resist- 
anee  and  low  cost.  For  house  replacements, 
underground  service  lint's,  oil  burner  wttrk. 
Available  in  cartons  in  6()-fot>t  coils— 
diameters. 


Chaser 

BRASS  &  COPPER  CO. 

WATERMWV  20.  CONNECTICUT  •  SUBSIOIARV  Of  KENNCCOTT  COPPER  CORPORATION 


All  Chase*  WholRsalors  will  soon  have 
Types  K  and  L  Copper  Water  Tube  in  the  new 
eaay-handle  carton.  Order  from  them  today  I 


The  Stilum'n  lletulqiinrlen  for  ItraxM  A  Clipper 

Man*  •  MMi  •  Miam  •  ImIm  •  QaiWN'  •  OMcnt  •  CwtuNi  •  CNnM  •  Mm  •  tmm  •  Mwl  •  ttM  liNi*  •  NnNH  •  N miNu  •  MniCilv  M*  •  t«  MvIm 
UmNN*  •  MitaHkM  •  MmmmMk  •  NNnrt  •  Hm  OrtnM  •  Mm  Tst  •  AMMAit  •  haMie  *  TiwiMa  •  hcMta*  •  SI.  Um  •  Sw  Iimcim  •  I«M«  •  NMrtwy  •  (*MltiinMaM) 


(ERTIflED 

RATINGS 


Recommended  for  their  ease  of  installation 


low  maintenance  cost  and  space  saving  features. 


Portable,  self-contained  units  of  medium 
capacities  for  low  pressure  industrial  and 
ventilating  applications.  Designed  partic¬ 
ularly  for  use  with  duct  systems. 

General  Purpose  Fans  are  made  In 
three  types  and  eight  basic  sizes  with  capa¬ 
cities  from  1200  to  19,000  cfm.  (Junior 
fans  in  five  sizes  from  160  to  4100  cfm). 
These  include  both  direct  connected  and 
belt  driven  models. 


Fan 

bronze 
proof  and 

ardous  locations 
where  explosive  air 
mixtures  are  to  be  handled,  and  for  handling  hot 
gases  and  conveying  materials  in  process.  Two 
arrangements,  two  types  of  wheels.  All  fans  re¬ 
versible.  Speeds  up  to  4500  rpm.  For  tempera¬ 
tures  up  to  330*. 


nyb  products  have  65  years  of 
manufacturing  experience  and 
engineering  knowledge  built 
into  them.  All  nyb  products  are 
laboratory  tested,  accurately 
rated  and  fully  guaranteed  in 
strict  accordance  with  stand¬ 
ard  test  codes. 


When  working  on  your  air  handling  problems,  consult  the  nyb  representative 
nearest  you  in  our  nationwide  service  or  write  for  bulletins. 


THE  NEW  YORK  BLOWER  COMPANY 


SAUS  OFFICES  •  3145  SOUTH  SHIELDS  AVENUE  •  CHICAOO  U 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOBER,  IfSS 


One  Pump 

...6 

Mounting 
Methods 


vartical 


karitanlal 


CtaM'Caualad, 
vartically  mounlad 


ClM«-ceual«4. 
hariiantally  mavnlad 


Tank  woH  mountad 


Submortad  ntaunlod 


makes  easier  installation  for  you 


You  CAN  SOLVE  MANY  DIFFICULT  INSTALLATION 
problems  by  using  Allis-Chalmers  air  condi* 
tioning  pumps.  You  can  get  a  single  set  of  oper¬ 
ating  characteristics  using  four  different  models 
that  can  be  installed  in  any  of  six  different  ways. 
You  can  choose  the  mounting  method  easiest 
for  your  job  without  having  to  figure  a  different 
pump  each  time. 


For  litnrafur*  on  Allis-Cholmors 

Air  Conditioning  Pump  (PHP)  gat  Sullatin 
52t7529  .  .  .  C/actrifugo/  Pump*.  Sullatin 
S2S60S3  .  .  .  Smoll  Varticol  Pump*.  Sullotin 
52Sd97S  .  .  .  Soio  AAountad  Pump*.  S2S6d91, 
Writo  Allit-Ckalmari,  Gonorol  Products  Divi¬ 
sion,  Mihaoukao  1.  Wisconsin. 


Enginssring  Assistance 

Your  Allis-Chalmers  representative  or  distribu¬ 
tor  is  an  experienced,  highly  qualified  specialist 
who  will  give  you  full  cooperation  every  step  of 
the  way.  He’ll  help  you  pre-engineer  the  setup. 
Many  times  he  can  make  valuable  suggestions 
which  will  result  in  a  simpler,  more  effective 
installation. 

Dalivary  from  Conv«ni«nt  Stock 

Allis-Chalmers  air  conditioning  pumps  in  a  wide 
range  of  types  and  sizes  are  carried  in  stock  by 
Regional  Warehouses  and  Authorized  Distribu¬ 
tors  throughout  the  country.  A-4577 

flactrifugal  It  on  Allii-Cbalmari  trodamork. 


ALUS<HALMERS 
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Writ*  McOway  Inc. 
•w^tfiMring  •••Ulanc* 
•H  gHy  evil  prvblvm. 


'^tUUf 


INC 


AIR  CONDITIONING 

RirRIGiRATION 

HIATING 


1619  Broadway  St.  N.  E.,  Minneapolis  13,  Minnesota 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOBER,  19SS 


You*re  invited  to  attend  our 
formai  opening  on  October  3 

In  the  167,000  square  feet  of  space  in  our  new 
Grenada,  Mississippi,  plant  we  have  installed 

the  most  up-to-date  machinery  and  equipment 
known  to  the  industry.  A  large  part  of  McQuay’s 

Heating,  Air  Conditioning,  and  Refrigeration  Coils 
as  well  as  unitary  equipment  will  be  made  here. 

These  new  facilities  enable  us  to  offer  you  faster,  more 
efficient  service  in  the  manufacture  and  distribution 
of  the  high  quality  products  for  which  the  name  McQuay 
is  so  well  and  favorably  known  throughout  the  country. 

Mark  it  down  on  your  calendar  now,  October  3,  for  a  visit 
we  know  you’ll  find  a  pleasant  and  profitable  experience. 
Dedication  ceremonies  will  commence  at  2:45  I’.M. 


Faribault  Plant 
4th  St.  and  Park  Ave. 
Faribault,  Minnetota 


General  Officeu  and  Warehoute 
1600  Broadway  St.  N.E. 
Minneapolit,  Minnetota 


Main  officea  and  plant  of  Pratt  li  Whitnay  Aircraft,  East  Hartford,  Conn.,  in  which  Sarco  Haating  Spa> 
cialtiaa  ara  inatallad.  Thaia  Sarco  products  ara  usad  by  all  divisions  of  Unitad  Aircraft  Corporation. 


35  repeat  orders  from  United  Aircraft 

for  Sarco  Heating  Specialties! 

First  installation  in  1933.  Thirty-five  Hartford,  North  Haven  and  Southing- 
installations  since.  That’s  the  22-year  ton,  Conn.,  Hamilton  Standard  Division, 
record  of  Sarco  Heating  Specialties  Windaor  Locks,  Conn.,  Sikorsky  Aircraft 
in  plants  and  office  buildings  of  all  Division,  Bridgeport  and  Stratford,  Conn. 

United  Aircraft  Divisions.  For  further  information  on  Sarco 

35  /ar^e  repeat  orders... won  by  heating  specialties,  Sarcotherm 

Sarco  proved  dependability!  weather-compensated  control  sys¬ 

tems  for  steam  and  hot  water  heat- 
Several  thousand  Sarco  steam  Sarcofin  finned-tube  and 

traps  and  other  Sarco  Heating  Spe-  baseboard  radiation,  write  Sarco 
cialties  are  on  the  job  at:  Company,  Inc.,  Empire  State  Build- 

Pratt  A  Whitnay  Aircraft  Div.,  East  ing.  New  York  1,  N.  Y. 

SARCO 

Sarco  quality  assures  satisfaction 

iTBAM  TRAPS  •  TEMPERATURE  CONTROLLERS  •  HEATING  SPECIALTIES 

0  @  I  ® 

nssi-  ° 

SsSWsr  HfSkWff  TSiftiWH  CaalHt  SscStt  TlwnsMistto  Wstsr  Sir 

VM«m  •  Trsp*  Traps  StSM  Traps  Traps  SlaaPtrt  (llaitastsrs 


Radiation 

...onofher  Sarco  product 

APPtOVID  aATtNOS..by  Insti- 
tuta  of  Boilar  and  Radiator 
Manufacturars  for  ftnnad-tuba 
and  basaboard  radiation. 

I.YIAt  OUABANTII  against  da- 

facts  in  matarials  and  work¬ 
manship. 

COOPItATION-caraful  salac- 
tion  of  radiation  by  aapariancad 
Sarco  and  Sarcotharm  baating 

anginaars. 

Write  for  Bulletins 
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The  foliowing  list  is 
typical  of  the  process 
industries  served  by 

SUPERIOR 

STEAM 

GENERATORS 


ALCOHOL 


ARTIFICIAL  LEATHER 


CEMENT 


CERAMICS 


CHEMICALS 


COAL  TAR  PRODUCTS 


ELECTRODES 


FOOD  PRODUCTS 


GLASS 


LINOLEUM 


PETROLEUM 


PROVISIONS 


PULP  and  PAPER 


RUBBER 


SOAP 


SUGAR  REFINING 


VEGETABLE  and 
MINERAL  OILS 


WATER  GAS 


WOOD  CHEMICALS 


STEAM  GENERATORS 


To  provide  high  quality  process  steam  for  widely  separated  operations, 
many  processing  plants  are  installing  completely  packaged  Superior 
Steam  Generators  at,  or  close  to  the  point  where  steam  is  used.  These 
highly  efficient  and  compact  units  may  be  set  up  on  any  floor  capable 
of  supporting  their  weight,  connected  to  service  supply  and  fuel  lines, 
and  put  into  operation  within  24  hours  of  delivery. 


Put  a  PACKAGED  PLANT 


in  your  picture 


Avoid  the  trouble  and  expense  of  inefficient  long  steam  lines 
by  installing  completely  packaged  Superior  Steam  Genera* 
tors  at  the  point  of  steam  consumption.  Superior  Steam 
Generators  are  fully  automatic,  burning  oil,  gas,  or  both  in 
combination;  and  are  guaranteed  to  operate  at  thermal 
efficiencies  in  excess  of  80%. 


18  sizes  from  20  to  600  bJ).p. 
and  for  pressures  to  250  p.s.i. 
For  complete  details  write 
today  for  Catalog  719 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 

TIMES  TOWER,  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 
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Equipped  with  Marsh 
Valves,  Traps,  Gauges 


Skyscraper  among  skyscrapers,  the  40'million  dol¬ 
lar  Prudential  Building  stands  44  feet  above 
Chicago’s  highest  rooftop — a  giant  400-foot-square 
edifice  containing  a  million  sq.  ft.  of  office  space, 
30%  of  it  is  to  be  the  new  “Mid-America  Home 
Office”  of  Prudential. 

It  is  easy  to  see  why  Prudential  is  building  this 
“Mid-America  Home”  for  Illinois  and  Indiana 
when  you  hear  that  in  the  last  year  Prudential 
wrote  more  than  468  millions  in  policies  and  paid 
out  88  millions  to  benefkiaries  in  these  two  states 
alone.  In  Illinois  and  Indiana  Prudential  now  has 
4>y4  billions  of  insurance  in  force! 

The  great  building  is  a  city  in  itself  .  .  .  with  a 
spectacular  restaurant  and  observation  floor  at  the 
top,  year  round  air  conditioning  with  personal 
control  in  individual  offices,  and  ultra-mo^m  fea¬ 
tures  far  too  numerous  to  cover  in  limited  space. 

As  in  so  nuny  masterpieces  of  architecture  and 
construction,  Jas.  P.  Marsh  Valves,  Traps  and 
Gauges  are  used  exclusively  wherever  equipment  of 
the  Marsh  type  applies.  On  that  next  job  see  for 
yourself  the  dependable  performance  that  has  made 
Marsh  heating  specialties  first  choice  in  finest 
buildings. 


So/m  affilM*  of  Jot.  A  Marth  Corporation 

Oepl.  U,  Skakia,  IN. 


7^  BISHOP  &  BABCOCK 


POWER  FIXED  TYPE 

(Backward  Curve  Blade) 

•  Quiat  Oparation 

at  madium  epaad. 
Bulletin  No.  105 


SQUIRREL  CAGE  TYPE 

(Forward  Curve  Blade) 

•  Slow  Spaad 

•  Extrotnaly  Qwiat 
in  Oparation. 
Bulletin  No.  101 
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YOUNGSTOWN  spedfiad 


for  radiant  heating  at  O'Hare  field 


AlreluM  H•■(•r,  OlUrt 
pule,  ('hUate,  llll••l•. 
LeuMrwii  A  MeMa,  m- 
aaaa.  arcMtacta.  Gaaraa  J. 
Raaaaa  Caaalraallaa  Ca„ 


7  rMSons  why 
YOUNGSTOWN  PIPE 

WOS  Mltcttd 

1.  Uaifonn  DuetlUtp 
t.  Uniform  Lonctha 

S.  Uniform  Throndlnc 
4.  Uniform  WoMnbttlty 

1.  Uniform  Wall  Thleknom  and  Wao 
•.  Uniform  Strongth  and  Toughaam 

T.  Uniform  gowngnaea  and 

Mmlghtaaaa 


Cklcftf*.  ewnirsetor. 

E#IUbl«  MMilnc  Pftrk 
lie«Uaf  eMirMt«r. 
B«ll  A  GmmU  C«..  Mwrton 
Grwvt.  maUHaI. 


\M 

YOUNGSTOWN 


Modern  radiant  heating  will  be 
keeping  this  52,000  sq.  ft.  hanger 
snug  when  winter  winds  sweep 
O’Hare  Field  in  Chicago.  Snow, 
blown  in  when  hanger  doors  are  open, 
will  melt  immediately  instead  of  cre¬ 
ating  a  hazardous  condition. 

Projects  such  as  this  are  typical  of 
our  jet  age.  And,  the  fact  that 
Youngstown  Pipe  was  chosen  for  this 
heating  job  is  another  evidence  of  its 
recogniz^  dependability.  Made  only 
of  the  finest  steel — its  quality  closely 
controlled  by  one  producer  from  ore 
mine  right  through  to  the  final 
threading  operation — the  Youngs¬ 
town  Pipe  buried  in  the  concrete  floor 
will  provide  adequate  heating  service 
for  years  to  come. 

Next  time  you  order  pipe,  be  sure 
you  get  YOUNGSTOWN. 

HAVING  PROBLEMS? 

For  information  and  service,  get  in 
touch  with  the  local  distributor  of  Youngs¬ 
town  Steel  Pipe — or  phone  our  nearest 
District  Sales  Office. 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

(  ii  '  ill  .1 1  <  )t  f  HI'-.  Younj’stown,  ( )iu<)  District  .Sale's  Office's  in  Principal  ( 'itie-s 


Munu /ut  turrr  f  I’t 
hvr) ,  Atlvy  und 


Mill.  I  l<  If  ri  \  I  I  s  s  I  V  M)  \H  11  I'll’l  I  IN  »  I'll'l  Oil  e  (>(  N  I  K  >  I  I  HI  I  .\K  I.OeillS  e  ON  III  I  I  AN  I)  ►  Ml 
ll\NI(  \1  II  MINI.  (  OI  II  ilNlNlUII  HAKs  lieir  KOI  I  111  HAKN  VMKr  HOT  KOl.lTII  KOllS  I  OKI 

II  III  iiieiKoiirie  iiN  riAif  hi  Ae  k  I'I.aii  -  kaii.hoah  tkai  k  si'iKts  -  mini-.  Koeii  ueii  is 
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HOFFMAN  SPECIALTY  MFC.  CORP.  •  1700  West  10th  Street,  Indianapolis  7,  Indiana 

/'  Pwmps  Sold  ',  ^ 


SINGLE  AND  DUPLEX  UNITS— RATINGS  THROUGH  150,000  SO.  FT.  E.D.R. 


A  Compact  Pump  Combining  Dopondoblo  Porformonco  with  Low  Powor  Cost 


The  full  benefits  of  rapid  condensate  removal  at  low  operating  cost  are 
yours  with  this  highly  efficient,  dependable  Type  "HC"  unit.  These  new, 
improved  pumps  are  designed  to  operate  at  a  wide  range  of  pressures 
without  over-loading  the  motor  and  are  especially  adapted  for  operation  at 
the  extremely  high  temperatures  encountered  in  condensation  pump 
service.  All  cast  iron  and  bronze  construaion,  they  are  so  designed  that 
parts  subjea  to  wear  can  be  easily  renewed.  All 
together,  these  HC  Pumps  are  a  typical  Hoffman  . 
produaofsound  design  and  excellent  workmanship.  *“  v 

For  small  systems:  "Watchman  No.  i  *®^«y 

WC-i-20*'  Pump  for  low  prosswro  hooting  99  /  iTu  nTw 

systems.  Ratings:  up  to  ROOD  sg.  ft.  IJ>.R.  /  h  •  f  f  m  •  h 

Pump  Capacity:  12  gallons  per  min.  Pros-  OnSwoMon 

sure:  20  lbs.  per  sg.  In.  srt  pump  discharge.  ‘  *  * 

Vt  HP  standard  NEMA  motor.  -/ 


INCLOSID,  FRICISION  BAIANCID 

MONZi  uarsusa  on  stamisss 

ITW.  SNAFT.  fuaif  UNIT  IS  SOITID 
MRSCTIY  TO  WATIR  TANK. 


DESIGN  FEATURES  THAT 
ASSURE  YOU  THE  MOST 
MODERN  PUMP  AVAILABLE 

/•  Bronze  fitted  throughout. 

Enclosed,  precision  balanced 
bronze  impeller  that  handles 
hot  water  effectively. 

3*  Stainless  steel  shaft  extension 
accurately  turned  and  ground 
with  impeller  securely  locked. 
Handy  drain  plug  for  draining 
impeller  casing. 

St  Ball  bearing  motor  made  and 
guaranteed  by  leading  manu* 
facturer  40”  C.  continuous 
duty,  with  ample  overload 
capacity. 

St  Heavy  rust  resisting  cast  iron 
receiver. 

3t  Heavy  duty  Boat  control  with 
seamless  copper  Boat  and 
stainless  steel  rod. 

St  No  piping  between  pump  and 
receiver. 

St  Float  switch  is  adjustable  for 
various  water  levels  in 
receiver. 

Wt  Rigid  motor  support  for  quiet 
operation. 


Typ*  ”HCS"  UtH 
Hoffmot  Ctmd»»tatlo0  Pvmp 


^OAt  DIRECTLY 

iron  receiver 
Centrifugal  pump 


Duriron  Acid  Resisting  Drain  Pipe 


DURIRON*  generally 
outlasts  the  building 


Specify  DURIRON  for  permanent  drain  lines  to 
handle  acids  and  other  severe  corrosives.  DURIRON 
is  a  high  silicon  iron  that  is  corrosion  resistant 
throughout.  It  is  not  a  coating.  DURIRON  is 
resistant  to  practically  all  comntercial  acids  and 
many  other  corrosive  solutions. 

DURIRON  has  been  proved  by  many  years' 
st^rvice  in  schools,  hospitals,  laboratories,  kitchens, 
plating  rooms,  and  in  many  other  applications 
where  the  economics  of  good  building  call 
for  permanent  drain  lines. 

A  complete  line  of  DURIRON  bell  and  spigot 
pipe  and  fittings  is  carried  in  stock  by  leading 
wholesalers  in  principal  cities  throughout  the 
country.  Write  for  free  bulletin  PF/4a  or  see 
Sweet’s  Architectural  File. 

DURIRON  is  also  available  with  split  flange 
connections  for  pressure  lines.  Details 
are  contained  in  Bulletin  PF/2. 


THE  DURIRON  COMPANY,  Inc 
DAYTON,  OHIO 
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Now  .  .  •  the  question  answered  and  construction  com 
pleted,  64  Smith  “Century"  Boilers  of  different  sizes  and 
capacity  provide  heat  and  hot  water  for  64  buildings. 
There  is  an  administration  building  and  63  apartment 
buildings  with  a  total  of  350  four*  and  five-room  apart¬ 
ments.  The  Providence  Gas  Company  ran  pipelines 
twelve  miles  to  bring  natural  gas  to  this  location. 


AOA  AmOVID 


IN^  ■•Nnt*  h*m 
ISt.OOO  Itw  !•  74S.S00  Mw 


THE  H.  B.  SMITH  CO.,  B«C,  WESTFIELD,  MASSACHUSEHS  iSTABUSHtD  l$S9 
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•  The  Smith  “Century”  is  engineered  from  the  ground 
up  for  long  life  and  low  maintenance.  Every  part 
from  the  stainless  steel  flue  collector  to  the  rugged 
cast  iron  burners  with  precision-drilled  raised  ports 
is  designed  with  the  utmost  of  operating  efficiency 
and  economy  in  mind.  This  is  of  prime  importance 
in  a  project  of  this  type. 


•wNatlii 
C— ipistsly  lllwsiratss 
mm4  dascribat  Hia  Saittli 
“Caatvry”  Oas  tailar 


CAST  IRON  BOILERS 


Here  ore  the  answers  to 
why  Smith  “Century” 
Boilers  were  chosen  over 
all  others. 


•  The  Smith  “Century”  is  the  only  gas  boiler  available 
with  an  integral  built-in  tankless  hot  water  feature  of 
sufficient  size  to  handle  4-  and  5-  apartment  units. 
(Most  heaters  in  this  project  are  capable  of  supplying 
8  gallons  of  water  per  minute).  This  domestic  hot 
water  feature  meant  considerable  initial  savings  and 
subsequent  maintenance  costs  which  would  have 
been  necessary  had  separate  hot  water  heaters  been 
used. 


The  Smith  “Century”  is  the  easiest  boiler  of  its  size 
to  service.  This  is  a  most  important  factor  since  the 
project  management  naturally  wishes  to  cut  service 
to  a  minimum. 


...TO  COMFORT  CONDITION  SOUTH¬ 
WESTERN  BEU  TELEPHONE  COMPANY 
OFFICE  BUILDING 
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Remote  Room  Units  Will  Provide 
Summer  Cooling,  Winter  Heating 
for  26-story  St.  Louis  Skyscraper. 


P>  One  of  the  largest  air  conditioning  installations 
ever  made  in  a  St.  Louis  office  building,  totalling 
1800  tons,  is  under  way.  By  next  summer,  this  structure, 
the  tallest  in  the  city,  will  be  provided  with  an 
efficient  year-round  comfort  conditioning  system. 


Over  one  thousand  Mario  Seazonaire  Remote  Room  Air 
Conditioning  Units  will  be  installed.  These  versatile, 
flexible  units  will  permit  occupants  of  each  office  to 
regulate  temperatures  to  their  own  preference. 


Write  Today  for  New  Bulletin  on  Mario 
Seazonaire  Air  Conditioning. 


Engineers  on  the  mammoth  installation  project 
are  Weil  and  Moses,  New  Orleans.  Sodemann 
Heat  and  Power  Co.,  St.  Louis,  is  the 
air  conditioning  contractor. 


mmm  the  j^u-induethx  show 

ATLANTIC  CITY  NOV.  28 -DEC.  1 

MARLO  coil  CO. 

SAINT  LOUIS  10,  MISSOURI 

Quality  Air  Conditionins  and  Heal  Transfer  Equipment  Since  1925 
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B&W  Integral  Furnace,  Type  FM  Unit  which 
supplies  steam  for  all  plant  purposes. 

Main  plant  building  of  Shulton,  Inc. 


fn§in»9r$i  Emil  Cru«nb«r(  &  AtMtiolat,  N.  V.  C. 

Ar<hittct$:  Droka,  Tulhill,  Canvary  li  Cuaman  Attatialat  Summit,  N,  J. 


keeping  steam  cheap  .  .  . 
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B«W  FM  Bo^r  Susies 
NEW  STEAM  FOR 


C-72t 


Production  lines  are  humming  at  the  beautiful  Shulton, 
Inc.,  plant  in  Clifton,  New  Jersey,  as  this  leading 
toiletries  manufacturer  hustles  to  keep  ^ace  with  the 
huge  and  growing  demand  for  its  and  other 

lines  of  popular  products.  Started  from  scratch  less  than 
20  years  ago,  Shulton,  Inc.,  now  makes  its  own  dies, 
boxes,  packages,  and  plastic  closures  for  the  toiletries 
which  today  sell  in  28  countries  and  the  United  States. 

Produaion  on  this  scale  requires  a  reliable  source  of 
economical  steam  for  heating,  hot  water,  and  processing 
operations  in  the  plant’s  chemical  and  packaging  divi* 
sions.  When  maintenance  costs  on  the  two  original 
boilers  at  the  plant  began  to.  rise,  a  B&W  FM  Unit  to 
provide  15,000  lb  of  steam  per  hr  at  a  pressure  of  150 
psi  was  installed  and  went  into  service  last  February. 
The  unit  burns  up  to  1600  gallons  of  4^5  oil  in  24  hrs., 
depending  upon  load.  With  a  return  as  high  as  75%, 
makeup  water  required  runs  between  25  and  50%. 
Mr.  N.  J.  Fowler,  Plant  Engineer  in  charge  of  Shulton’s 


COST-SAVING  FEATURES 


Sav*«  Eraction  Tima  and  Co*i 
AAaat*  Wida  Ranga  of  Sarvica 
Hondla*  Quick  load  Chongat 
Suilobla  for  Outdoor  Sarvica 
Sofa,  Automatic  Oparotion 


Fait  Staoming 
Low  Mointanonca 
Eoty  Accaiiibility 
Rurni  Oil  and/or  Got 
Sovat  Fual 


•  Sovai  Spoca 
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Clifton  operation,  declared  that  . 

"the  FM  handles  wide  load  swings  ' 

extremely  well  and  everyone  con-  _ 

cerned  is  very  happy  with  the  new  ^ A 

Uke^^i^( ,  B&W  FM  Boil- 
ers  are  quality  products.  They 
have  earned  a  reputation  for  effi- 
cient,  economical  steam  genera¬ 
tion  for  power,  processing,  and  heating  in  a  broad 
range  of  industrial,  commercial,  and  institutional  applica¬ 
tions.  Available  in  standard  sizes  with  individual  capaci¬ 
ties  to  40,000  lb  of  steam  per  hr  and  pressures  to  235  psi, 
many  FMs  are  in  service  at  higher  pressures  and  with 
moderate  superheat.  Note  the  list  of  cost-saving  features 
typical  of  this  versatile  unit. 

Write  for  the  detailed  description  of  the  PM  in  Bul¬ 
letin  G-76.  The  Babcock  &  Wilcox  Company,  Boiler 
Division,  16 1  East  42nd  Street,  New  York  17,  N.  Y. 


York-Power  “Steam-Pak” 
generators  reduced  air 
pollution,  saved  labor,  saved 
fuel  costs,  improved  service. 

Air  pollution  by  coal  dust  and  ash  from 
coal-tired  boilers  was  a  serious  problem  for 
the  luxurious  Marott  Hotel  in  Indianapolis 
. . .  and  heating  costs  kept  climbing. 

York-Power  engineers  were  called  in,  and 
they  came  up  with  the  answer  that  saved 
time  and  money  all  along  the  line. 

These  engineers  specified  four  York-Power 
“Steam-Pak”  Generators.  These  oil  and 
gas-fired  units  supply  both  hot  water  and 
heat  for  the  entire  building,  as  well  as 
process  steam  for  the  kitchen  cookers, 
steam  tables,  and  dish  washers  for  14 
dining  rooms. 


"Fuel  savings  of  10  to 
15%  have  resulted  in  the 
face  of  increased  busi¬ 
ness”  writes  Paul  Crim, 
hotel  engineer.  "In  addi¬ 
tion  the  hotel  is  far  easier 
to  keep  clean,  and  we  are 
greatly  pleased  with  the 
labor  savings,  heat  de¬ 
pendability  and  uniform¬ 
ity  24  hours  a  day. 


Showing  York-Power  Steam-Pak  generators 
installed  in  Marott  Hotel.  Three  at  left  are 
125-hp.  low  pressure  units  burning  econom¬ 
ical  No.  6  fuel  oil.  Far  right  is  90-hp. 
high-pressure  unit  using  either  No.  6  fuel 
oil  or  natural  gas. 

Find  out  how  York-Powtr  Stoam-Pokt  con  save  money 
ond  solvo  your  hooting  problems  too. 

Write  for  complete  York-Power  story  todoy. 


ONLY  YORK-POWER  HAS  AU  4 


YORK,  PENNSYLVANIA 
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designed  for  trouble-free  performance 


Ills  “Y"  •lOtl 
ISO  Nh.  O.W.C.  at  S00*P 
310  Ibt.  O.W.S.  at  t00*F 
SliM  1"  la  4* 

Pocking  lax— Excaplion* 
ally  daap  and  wida  to  hold 
optimum  tixa  pocking. 

Spindio— Polifhod  thank, 
long-oporoling  throodc,  boval 
ihouldar  for  bocktaoting. 

(D  Oland— Two-placo  for 
aquolizod  proMuro,  tight  laal. 

Elongat— Conform  to 
M.S.S.  Standard  Practico 
S.P.42  Spaciflcotiont. 


MfC 

Tatii^ 


STAINLESS  STEEL  VALVE  tOOKLET 

illustrates  and  describes  wide  range 
of  Jenkins  Globe,  Gate,  Check,  and 
Y  Valves,  includes  seleaion  dau, 
survey  forms.  Ask  for  Form  200-A. 


ft 


STAINLESS  STEEL  "Y” 

to  lower  costs  in  a  wider  range  of 

CORROSIVE  SERVICES 


laartnSlE^ 


For  food  and  chemcial  plants,  and  similar  serv* 
ices,  Jenkins  Fig.  1335  "Y”  Globe  offers  many 
advanced  features  that  will  lower  operating  costs 
and  keep  your  processing  lines  trouble*free.  The 
disc,  packing,  and  gasket  are  tough,  resilient 
Teflon.  Tasteless  and  odorless,  it  eliminates 
problems  of  contamination. 

The  "Y”  pattern  permits  full  flow,  nearly 
equal  to  that  of  a  gate  valve,  and  also  provides 
the  vapor-tight  closure  and  the  ease  of  disc 
renewal  of  a  globe  valve. 

Fig.  1335  offers  extra  value  by  any  test  .  .  . 
initial  cost,  operating  efficiency,  low  mainten- 
ance.  You  can  convert  this  extra  value  into  extra 
savings  on  your  toughest  corrosive  services.  Call 
your  Jenkins  Distributor,  or  write:  Jenkins 
Bros.,  KX)  Park  Ave.,  New  York  17. 


TIKON 

MCKIMa 


Piataj  i>  >ps» 


FULL, 

FREE  FLOW 

through  Fig.  1335 
l»  ntarly  tquil  to  flow 
through  a  gatt  vaivt. 


coafonwa  dW  n 

iMMd  aaotnr 


imoH 

OAMOT 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTORER,  1955 


This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
woter  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail* 
able  immediately  upon  request. 


IncraoMtl  air  capacity 
indwcM  rapid  •yctam 
rMpoiiM  without 
wactoful  ovorhoatinf. 

Soparato  air  and 
wotor  pump*  individually 
•oloctod  to  moot  actual 
(oh  roquiromont*. 

Control  tyttom 

that  oporoto*  individual 

pump*  only  whon  noodod. 

noxibiUty 

pormittine  addition  of 
radiation  without  chanpine 
ba*ic  pump  in*tallation. 

low,  low, 

roturn  lino  connoction. 


ENGINEERING  COMPANY 

«se  WlLfOM,  so.  MOBWJILK,  CONN. 
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Central  air  conditioning  produced  for  an  existirtg  buildir>g  by 
equipment  installed  on  the  roof,  as  at  left,  can  be  introduced 
to  offices  through  attractive  transom  outlets,  as  above. 
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Many  existing  buildings  in  prime  locations  are  modern 
in  all  respects  except  that  they  lack  air  conditioning.  Here 
are  the  major  engineering  factors  to  be  considered  in 
restoring  the  competitive  position  of  such  buildings. 

analyzing  a  new  building  for  air  conditioning  is 
j\_  usually  nut  too  much  of  a  problem.  Slight  modifi¬ 
cation  of  the  construction  can  usually  be  made  by  proper 
co-operation  between  the  architect  and  engineer;  space 
can  be  made  available  for  air  conditioning  equipment; 
and  proper  strength  can  be  incorporated  in  the  construc¬ 
tion  memtiers  to  support  the  weight  of  the  equipment. 

This  is  not  the  case,  however,  with  existing  buildings. 
Any  change  in  the  construction  of  the  building  costs 
money.  The  air  (conditioning  system  must  he  selected  and 
designed  to  most  nearly  meet  the  existing  conditions.  In 
some  cases  it  may  lie  necessary  to  accept  a  compromise 
even  though  the  system  finally  selected  does  not  fully 
provide  the  end  results  desired.  This  compromise  may  lie 
necessary  because  of  cost  or  because  of  conditions  exist¬ 


ing  in  the  building  which  prevent  the  installation  of  the 
most  ideal  system. 

It  is  the  purpose  of  this  article  to  discuss  in  a  general 
way  the  major  factors  which  must  he  considered  by  the 
architect-engineer  in  analyzing  an  existing  building  for 
air  conditioning.  We  can  divide  these  factors  into  six 
general  groups: 

(1)  Use  of  the  building, 

1 2)  Construction  of  the  building, 

(.3)  Orientation  and  shape  of  the  building, 

(4)  Fmgineering  design  factors, 

(5)  F^uiprnent  space  available, 

(6)  Factors  affecting  cost. 

Use  of  the  Building 

1'he  use  to  which  the  building  is  put  or  the  ty|je  of  occu¬ 
pancy  affects  the  type  and  design  of  the  air  conditioning 
system.  When  there  are  many  small  spaces  with  few 
occupants  |ier  space,  the  problems  are  quite  different  than 
when  there  are  large  spaces  with  many  occupants.  A 
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Fig,  1,  Installing  centrifugal  compressor  on  o  roof. 


typical  building  of  the  former  type  is  an  apartment  build* 
ing.  In  apartment  buildings,  the  air  conditioning  system 
should  provide  individual  apartment  control.  Any  system 
can  therefore  l>e  dim-arded  which  does  not  provide  indi¬ 
vidual  apartment  control,  or  which  recirculates  air  between 
apartments,  thus  transmitting  odors  and  noise  from  one 
apartment  to  the  entire  building. 

Also,  since  occupancy  of  apartments  varies  consider¬ 
ably,  the  system  should  provide  economy  of  operation  by 
making  it  possible  to  shut  off  air  conditioning  in  unused 
apartments.  The  ideal  system,  therefore,  resolves  itself 
into  a  small  central  fan  unit  for  each  apartment,  supplied 
with  chilled  and  hot  water  from  a  central  source,  and  with 
small  ducts  to  each  room.  A  further  refinement,  slightly 
more  costly,  would  be  individual  fan-coil  air  conditioners 
in  each  room  to  give  individual  room  control. 

Another  similar  building  is  the  office  building  which 
has  a  great  numlier  of  rooms  with  perhaps  one,  two,  or 
three  occupants  per  room.  One  common  requirement  for 
an  air  conditioning  system  for  this  type  of  building  is 
individual  office  temperature  control.  Another  is  extreme 
flexibility.  Large  o|)en  spaces  may  be  in  use  at  the  time 
the  system  is  designed,  but  future  changes  may  require 
individual  offices  in  this  same  space.  The  fact  that  parti¬ 
tions  are  lieing  changed  continually  to  acM^ommodate  new 
ti'iiants  or  to  accommodate  tenants  who  require  additional 
rotnns  must  also  be  taken  into  account. 

The  design  of  the  system  for  this  ty|>e  of  building,  there¬ 
fore,  resolves  itself  into  one  of  providing  individual  room 
units  for  integrated  areas  around  the  perimeter  of  the 
building  and  another  system  for  interior  zones — or  to 
provide  a  system  which  will  approach  this  arrangement 
as  closely  as  possible. 

Hotels  are  probably  more  nearly  alike  than  any  other 
ty|)e  of  multi-story  building.  They  are  usually  constructed 
with  the  rooms  on  each  side  of  a  corridor.  Individual 
room  control,  preventing  noise  and  odor  transmission 
from  one  room  to  another,  quiet  operation  and  economy, 
are  of  prime  importance  for  air  conditioning  this  type 
of  building. 

Frequent  partition  changes  are  not  a  problem  in  hotels. 
Once  the  arrangenu;nt  of  the  room  has  been  established, 
the  partitions  are  seldom  change<l  except  for  major  re- 
miKleling.  Because  of  this  fact,  unit  systems  are  usually 
used  since  they  satisfy  the  requirements  of  individual 
room  control,  they  prevent  noise  and  odor  transmission 


from  room  to  room,  and  they  provide  quietness  and 
economy  of  operation. 

One  type  of  building  in  which  the  occupancy  is  ex¬ 
tremely  varied  is  the  hospital.  Hospitals  are  probably  the 
most  complicated  buildings  to  air  condition,  largely  be¬ 
cause  of  the  variety  of  room  types. 

Individual  room  fan-coil  units  usually  work  out  as  the 
bfwt  solution  for  patient  rooms,  but  in  some  cases,  due 
to  building  construction  or  space  restrictions,  a  small 
(«ntral  fan  and  zone  reheat  system  may  l)e  the  most  satis- 
faettory  solution. 

Dark  rooms.  X-ray  rooms,  nursery  rooms,  delivery 
rooms,  premature  baby  rooms,  and  recovery  rooms  all 
require  special  treatment.  Usually  an  individual  unit  per 
room  or  one  unit  for  a  typical  group  of  rooms  is  most 
satisfactory. 

Operating  rooms  are,  of  course,  in  a  class  by  them¬ 
selves  since  they  require  explosion-proof  features  and  all 
outside  air.  The  most  satisfactory  answer  for  this  appli¬ 
cation  is  a  separate  unit  or  units  for  each  operating  room 
or  group  of  rooms. 

Separate  remote  air  handling  units  with  a  distributing 
duct  system  are  usually  the  best  arrangements  for  the 
waiting  room,  auditorium  and  cafeteria. 

Extremely  heavy  occupancy  is  present  in  many  build¬ 
ings  such  as  multi-story  department  stores  or  office  build¬ 
ings  in  which  very  few  private  offices  are  used. 

Multi-story  department  stores  are  perhaps  the  only 
group  of  buildings  which  have  large  open  spaces  on  each 
floor  with  no  possibility  of  ever  having  individual  offices 
throughout  the  floor.  The  conventional  method  of  con¬ 
ditioning  and  one  which  usually  works  out  satisfactorily 
is  the  small  central  fan  type  of  system  with  one  or  more 
units  on  each  floor. 

Occasionally  a  central  fan  system  is  used  for  the  entire 
building,  but  this  is  the  exception  rather  than  the  rule. 
Usually,  when  this  arrangement  is  used,  major  alterations 
are  required  in  the  building.  These  alterations  may  take 
the  form  of  expensive  reinforcing  to  support  a  large  fan, 
a  new  penthouse  on  the  roof  to  house  the  fan  because 
basement  space  is  at  a  premium,  and  utilizing  an  elevator 
shaft  for  large  supply  and  return  air  ducts.  (Fig.  1.) 

Conttruction  of  the  Building 

Unfortunately,  most  existing  buildings  were  not  con¬ 
structed  with  the  problems  of  air  conditioning  in  mind. 

As  far  as  the  exterior  wall  construction  is  concerned, 
the  amount  of  glass  area  is  a  critical  fact«)r.  For  every 
lUO  sq  ft  of  unshaded,  unfavorably  oriented  glass  used 
in  a  tall  building  in  most  parts  of  the  United  States,  about 
one  ton  of  air  conditioning  capacity  must  be  provided. 

Actually,  the  solar  heat  load  does  not  have  to  be  a  very 
large  part  of  the  total  cooling  load  to  be  expensive.  It  is 
important  because,  added  to  all  other  loads,  it  becomes  a 
critical  factor  since  it  requires  extra  refrigeration  capacity 
to  meet  peak  loads  that  shift  during  the  day  through  most 
of  the  exterior  zones  of  the  building. 

Windows  are  the  primary  means  by  which  solar  heat 
enters  the  building  interior.  Sun  heat  is  absorbed  through 
walls  also,  but  the  wall  load  is  generally  spread  more 
uniformly  over  the  day  and  thus  is  not  critical  in  deter¬ 
mining  air  conditioning  heat.  Solar  heat  will  be  discussed 
further  under  a  later  heading. 

Another  problem  in  existing  buildings  is  that  many  of 
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Fig.  2.  Pottern  of  instontoneous  solar  load  on  building  wolls. 

them  were  huilt  of  reinforced  concrete  with  columns  ex¬ 
tended  on  the  outside  of  the  building.  This  type  of  con¬ 
struction  makes  it  difficult  to  install  either  a  unit  system 
or  a  central  fan  system.  If,  based  on  other  considerations, 
a  small  central  fan  system  seems  desirable,  low  velocity 
duct  work  should  first  he  considered.  If  low  hanging 
beams  interfere,  consider  high  velocity  duct  work.  If  ceil¬ 
ing  height  is  still  a  problem,  the  possibility  of  using  duct 
work  for  ventilation  air  only,  either  high  or  low  velocity, 
should  be  weighed.  If  clearance  under  beams  continues 
to  be  a  problem,  a  unit  system  may  be  the  only  answer. 

However,  water  risers  generally  cannot  l)e  run  close  to 
the  outside  walls  in  such  a  building.  This  means  extra 
furring  and  wasted  floor  space.  An  alternative  is  to  run 
lateral  supply  and  return  mains  near  the  ceiling  of  each 
floor  to  supply  the  units  in  the  floor  above. 

Existing  buildings  using  steel  framework  construction 
usually  present  the  same  problem  as  reinforced  concrete 
buildings,  as  far  as  running  risers  and  duct  work  is  con¬ 
cerned. 

In  the  majority  of  cases,  a  system  can  be  worked  out 
using  individual  units  for  temperature  control  and  small 
ducts  from  central  fan  units  to  supply  ventilation  and  de- 
humidifying  air. 

Orientation  and  Shape  of  the  Building 

'I'he  location  and  height  of  the  building,  and  the  sur¬ 
rounding  buildings,  all  influence  the  type  of  air  condition¬ 
ing  system  which  may  be  selected. 

Orientation  of  the  building  with  relation  to  sunlight  is 
a  major  factor.  As  mentioned  above,  solar  heat  load  can 
be  a  critical  part  of  the  total  load  and  may  strongly  in¬ 
fluence  the  type  of  system  selected. 

Figure  2  shows  how  much  effect  the  orientation  and 
shape  of  the  building  have  on  the  air  conditioning  load. 
From  these  curves,  it  can  be  seen  that  a  building  whose 
largest  wall  area  faces  east  or  west  would  have  a  tremend¬ 
ously  greater  cooling  load  than  either  a  square  building 
or  one  with  the  same  shape,  facing  due  south  or  north. 

Solar  heat  gains  are  transmitted  instantaneously  by 
glass.  Peak  gains  build  up  sharply  and  move  constantly 
as  the  sunlight  enters  different  parts  of  the  building.  A 
building  having  such  variable  loads  and  peaks  must  always 
have  an  elaborately  zoned  system  which  permits  individual 


office  or  rtmm  control  to  allow  these  changing  loads  tt>  l>e 
overcome  as  quickly  as  they  develop. 

If,  on  the  contrary,  a  building  is  entirely  shaded  by 
other  buildings,  it  would  be  adding  unnecessary  cost  to 
pro{)ose  an  elaborately  zoned  system  which  would  adjust 
itself  to  variations  in  sun  effect. 

An  interesting  point  is  that  particularly  in  the  southern 
part  of  the  country,  a  building  whose  main  glass  exposure 
faces  south  may  have  a  relatively  lighter  mid-summer  air 
conditioning  load  with  no  severe  peaks,  but  in  many 
winter  months,  its  solar  gain  as  a  result  of  the  lower  sun 
trajectory  may  be  so  much  greater  that  areas  along  the 
south  wall  need  cooling,  whereas  all  other  areas  require 
heating.  This  situation,  of  course,  presents  some  special 
system  design  problems. 

Buildings  located  in  northern  climates  are  not  as  easy 
to  air  condition  on  a  year-around  basis  as  those  in  southern 
climates.  For  moderate  winter  conditions,  small  central 
fan  systems  which  bring  warm  air  in  at  a  high  level  and 
at  inside  walls  may  be  satisfactory  for  heating,  but  where 
low  outside  temperatures  are  encountered,  there  will  be 
trouble  with  downdrafts  and  cold  floors  unless  heating  is 
provided  under  windows. 

The  surrounding  buildings  may  determine  to  some  ex¬ 
tent  the  type  of  system  selected.  If  three  sides  of  a  building 
are  entirely  enclosed  by  other  buildings,  it  would  be  im¬ 
possible  to  install  a  wall  intake  unit  system,  even  though 
all  the  other  factors  indicated  that  this  system  was  the 
most  desirable  for  the  joh. 

Building  height  will  also  affect  the  design  of  the  air 
conditioning  system.  Fans  must  be  selected  for  entirely 
different  static  pressures  and  wall  intake  units  located  in 
top  floors  of  high  buildings  are  not  satisfactory  because 
of  the  higher  wind  velocities.  The  stack  effec;t  of  the 
building  will  also  affect  the  type  of  fans  or  type  of  room 
units  selected. 

Engineering  Design  Factors 

Two  factors  to  be  considered  under  this  heading  are: 
(1)  sensible  heat  |)ercentage  and  (2)  period  of  occupancy. 

Of  all  the  factors  affecting  the  design  of  an  air  condi¬ 
tioning  system,  sensible  heat  fiercentage  is  probably  the 
most  important  and  yet  is  considered  the  least.  Sensible 
heat  |)ercentage  is  that  portion  of  the  room  total  heat  load 
which  is  due  to  sensible  heat.  This  one  factor  can  l>e 
used  to  a  greater  advantage  to  determine  the  type  of  air 
conditioning  system  required  than  any  other. 

In  order  to  use  sensible  heat  percentage  for  system 
selection  and  design,  the  sensible  heat  percentage  line 
must  be  drawn  on  a  psychrometric  chart.  Figure  .‘i  shows 
three  typical  sensible  heat  percentage  lines:  95%,  7B% 
and  60%.  Design  conditions  are  assumed  to  be  80  deg  DB 
and  50%  humidity  for  inside  air,  95  deg  I)B  and  46% 
humidity  for  outside  air. 

Since  the  main  source  of  latent  heat  is  people,  a  95% 
sensible  heat  {lercentage  indicates  that  there  are  relatively 
few  people  in  the  space  in  prop<irtion  to  the  volume  of  the 
room,  and  little  ventilation  air  will  be  needed. 

From  the  psychrometric  chart,  the  conditions  and  quan¬ 
tity  of  cooling  air  required  to  prinluce  room  conditions 
can  be  determined.  The  point  representing  the  final  dry 
and  wet  bulb  temperatures  of  the  air  leaving  the  cooling 
equipment  should  normally  fall  either  on  or  below  the 
sensible  heat  percentage  line. 
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zr.ro  will  have  little  effef;t  ex(«pt  to  raise  the  sensible  heat 
percentage  slightly,  this  variation  will  not  affect  the  re¬ 
quirements  of  the  system.  However,  the  maximum  occu- 
pamry,  reductions  in  solar  load  or  transmission  heat  gains 
will  reduce  the  sensible  heat  percentage  somewhat,  so  the 
system  must  l>e  able  to  compensate  (or  this  condition. 

As  long  as  the  point  representing  the  final  dry  and  wet 
bulb  temperature  of  the  air  leaving  the  cooling  equipment 
is  properly  established,  the  system  can  1h*  readily  con¬ 
trolled  under  reduf^d  loads  simply  by  using  a  bypass 
danqjer  in  the  central  fan  unit  or  units  to  enable  bypassing 
recirculated  air  around  the  coil.  The  dry  and  wet  bulb 
conditions  of  this  air  mixture  will  also  fulfill  the  require¬ 
ment  of  l>eing  on  or  below  the  sensible  heat  line  and 
iherebire  will  lie  able  to  provide  the  desired  room  con¬ 
ditions. 

I  he  building  having  78%  s<*nsible  heat  |>ercentage  must 
have  higher  <M;cupancy  in  (»rder  to  have  22%  of  its  heat 
gain  as  latent  heat.  From  the  psychrometric  chart  it  is 
apparent  that  great  reduction  in  occupant  load  will  make 
(he  sensible  heat  line  increas*-  considerably,  and  under 
full  «K*cupancy,  reduction  in  solar  and  transmission  heat 
gains  will  also  reduce  the  sensible  heat  line  even  further 
Ik*Iow  78%. 

With  sutrh  wide  variation  possible,  provisions  to  pro¬ 
duce  desired  conditions  must  be  made  in  the  system  design. 
It  is  generally  necessary  to  control  temperature  and  hu¬ 
midity  separately,  which  means  that  reheat  coils  must  be 
incorfMirated  in  the  system.  In  this  way,  the  condition  of 
the  air  leaving  the  cooling  equipment  may  l>c  on  the  78% 
line,  and  when  sensible  heat  drof>s  lielow  78%,  the  air 
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inidity  at  the  desired  point. 

Since  an  all-unit  system  di>e8  not  pc'rmit  independent 
control  of  temperature  and  humidity,  it  can  be  discarded 
as  unsatisfactory  for  this  building.  Either  a  small  central 
fan  system  with  reheat  coils  or  a  unit  system  with  separate 
ventilation  and  dehumidification  air  supply  will  be  neces¬ 
sary. 

A  00%  sensible  heat  jiercentage  usually  occurs  in  de¬ 
partment  stores,  auditoriums,  restaurants  and  jierhaps  in 
some  interior  rooms  in  hospitals.  It  indicates  a  heavily 
populated  area  and  the  first  requirement  is  tliat  a  higher 
pro|M)rtion  of  ventilation  air  is  required.  However,  less 
total  air  can  usually  be  circulated  because  the  spread  be¬ 
tween  room  tem|)erature  and  the  tenqierature  of  the  air 
from  the  cooling  equipment  is  naturally  greater. 

Control  of  the  system  can  usually  be  obtained  simply 
by  bypassing  air  around  the  cooling  coil,  since  under 
reduced  loads  the  sensible  heal  percentage  almost  always 
increas«;s,  which  reduces  the  humidity  control  problem. 

1  he  same  tyjies  of  systems  are  usually  best  for  the  60% 
condition  as  were  recommended  for  the  78%  condition. 
However,  since  a  low  sensible  heal  percentage  means  that 
cooling  is  often  required  at  lower  outside  tenqieralures, 
the  system  should  be  designed  to  make  use  of  outside  air 
at  such  times.  Central  fan  units  should  l*e  l<K‘ated  near 
outside  walls  in  order  to  effect  tlie  economy  of  using  all 
outside  air  during  certain  periods  of  o|)eration. 

The  importance  of  solar  load  in  system  design  has 
already  l>een  discussed,  and  the  period  during  which  a 
building  is  occupied  is  also  important  insofar  as  it  may 
add  to  the  peak  loads  resulting  from  the  sun.  A  building 
may  l>e  occupied  only  during  the  hours  of  9  a.m.  and  3:30 
p.m.,  and  during  this  period  of  time,  the  load  remains 
fairly  constant.  If  the  building  is  shaded,  the  system  will 
not  have  to  take  great  variations  in  load  l)ecause  the  load 
does  not  change  to  any  great  extent.  Htiwever,  if  this 
period  of  occupancy  is  such  that  it  is  added  on  tup  of  the 
solar  load,  a  system  would  be  required  which  would  be 
capable  of  adjusting  itself  to  tremendously  wide  load 
variations;  reheat  coils  would  no  doubt  be  needed  and 
temperature  and  humidity  would  certainly  have  to  be 
controlled  separately.  As  pointed  out  previously  in  con¬ 
nection  with  solar  load,  it  is  probable  that  a  system  with 
fairly  elaborate  zoning  would  be  required. 

Equipment  Space  Available 

Finding  space  fur  equipment  in  an  existing  building 
is  always  a  problem.  Usually  every  square  foot  of  floor 
space  is  being  used  and  if  space  is  available,  it  becomes 
difficult  to  furnish  the  necessary  power  or  water  supply 
to  that  space.  Or  it  may  l)e  necessary  to  tear  out  some  of 
the  existing  structure  in  order  to  get  the  equipment  into 
the  space. 

The  necessary  refrigeration  equipment  for  large  build¬ 
ings  is  usually  located  in  the  basement  or  sub-basement. 
However,  it  is  becoming  more  and  more  the  practice  to 
locate  the  refrigeration  equipment  on  the  roof  or  on  inter¬ 
mediate  floors.  When  this  is  done,  every  consideration 
must  be  given  to  quiet  operation,  freedom  from  vibration 
and  building  structure  strength  as  well  as  the  other  factors 
of  availability  of  power  supply,  water  supply  and  the 
method  of  getting  the  equipment  into  the  space  to  be  used. 

Supports  for  the  refrigerating  equipment  are  usually 
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Fig.  4.  A  possible  arrangement  for  existirtg  hotels. 


l»est  supplied  Ity  running  supporting  members  between 
columns  I)e<:au8e  the  floors  are  usually  designed  for  a  load 
of  5()  pounds  per  square  foot  and  this  is  not  strong  enough 
to  support  large  refrigerating  equipment.  Columns,  how¬ 
ever,  are  designed  for  larger  factors  of  safety  and  will 
support  the  weight  of  the  equipment. 

Some  thought  should  also  he  given  to  placing  refrigera¬ 
tion  machines  on  each  floor  or  on  alternate  floors  so  that 
smaller  machines  with  less  weight  can  be  used. 

The  air  conditioning  units  often  present  another  prob¬ 
lem.  The  manager  of  a  building  is  usually  agreeable  to  air 
conditioning  the  building  to  hold  his  tenants,  hut  he  is  not 
agreeable  to  giving  up  floor  space  for  the  air  conditioning 
e(|uipment. 

A  good  procedure  to  follow  for  locating  equipment  is 
to  look  for  all  the  possible  places  that  could  he  used  and 
then  by  the  process  of  elimination,  arrive  at  the  spaces 
that  must  l)e  used.  For  example,  the  space  under  the 
windows  should  he  examined  for  possible  lo<!ation  of  unit 
air  conditioners:  and  low-hanging  beams  should  he 
checked  for  possibility  of  running  duct  work;  the  space 
above  the  toilet  rooms  may  he  usable  (these  can  usually 
l)e  furred  down  to  accommodate  a  unit  and  they  are  usually 
located  on  outside  walls  so  it  would  be  easy  to  get  a  supply 
of  outside  air) ;  the  floor  plan  should  he  studied  for  space 
that  could  he  used  for  units  hut  which  is  of  little  or  no 
use  as  far  as  office  space  is  concerned;  pipe  shafts  should 
lie  checked  for  the  possibility  of  using  units  on  alternate 
floors  and  supplying  air  through  ducts  run  in  the  shafts 
or  for  supplying  chilled  water  risers  in  these  shafts.  A 
possible  arrangement  for  a  hotel,  using  a  furred  down 
corridor  as  a  plenum  or  supply  duct  is  shown  in  Fig.  4. 

If  no  possible  space  is  available  inside  of  the  building, 
it  may  be  necessary  to  locate  central  fan  units  on  the  roof 
and  use  vertical  supply  air  ri.sers  running  adjacent  to 
interior  columns  or  in  some  extreme  ca.ses,  to  provide  air 


shafts  on  the  exterit)r  o{  the  building  for  the  distribution 
of  the  air. 

Factors  Affecting  Cost 

One  of  the  most  important  questions  to  anyone  who  is 
considering  air  conditioning  is,  “What  is  it  going  to  cost?” 
This  is  a  completely  separate  subject  in  itself,  but  brief 
consideration  of  some  of  the  factors  which  will  help  to 
reduce  cost  is  appropriate. 

One  important  method  of  reducing  c«»sts  on  a  unit  sys¬ 
tem  is  to  reduce  the  numl>er  of  units,  tlach  unit  that  must 
l>e  connected  adds  a  definite  cost  to  the  original  price.  It 
has  l>een  the  practice  tif  some  designers  to  h>cate  a  unit 
under  each  window.  This,  of  course,  gives  excellent  cover¬ 
age,  but  is  costly. 

Usually,  in  a  large  building,  a  bay  is  24  feet  wide  and 
has  five  windows.  That  means  five  units  per  bay  if  one 
unit  is  l(K-ated  under  each  window.  However,  if  24  is 
divided  by  five,  the  quotient  is  slightly  less  than  five  feet. 
No  oflice  is  of  much  use  if  it  is  only  five  feet  wide.  There’s 
not  room  enough  for  even  a  desk  and  a  chair.  The  most 
economical  answer  is  to  use  three  units  per  bay,  sizing 
each  unit  to  have  2/5  of  the  capacity  necessary  for  the 
whole  bay.  This  means  two  less  units  to  hook  up,  and  the 
spaiT  can  be  diviiled  into  just  as  many  offices  with  ample 
air  conditioning  capacity  for  each  office. 

On  a  large  building,  this  method  of  reducing  the  num- 
lier  of  units  can  mean  a  large  saving  in  original  equip¬ 
ment  cost  and  labor  for  installing  the  units. 

Cost  can  often  l>e  reduced  considerably  by  utilizing 
existing  heating  equipment  wherever  possible.  Where  the 
existing  heating  system  is  satisfactory,  summer  air  con¬ 
ditioning  can  often  be  added  simply  by  running  chilled 
water  pipes  to  small  central  fan  units  on  each  floor  or  each 
group  of  floors. 

Another  method  for  reducing  costs  which  is  used  in 
many  hotels  and  similar  buildings  is  to  use  the  corridor 
as  a  plenum  for  ventilation  air.  This  saves  on  duct  work 
and  labor  for  connecting  the  outside  air  to  each  individual 
room  unit.  A  comparatively  recent  development  is  the  use 
of  (lerforated  metal  ceiling  in  the  corridor  for  distributing 
the  air  along  the  corridor.  This  also  acts  as  a  furred  ceil¬ 
ing  to  conceal  the  piping  run  to  the  room  units  which  are 
suspended  and  furred  into  the  entrance  hall  to  each  room. 

There  are,  of  course,  an  infinite  number  of  additional 
factors  which  the  architect-engineer  must  consider  in 
designing  the  air  conditioning  system  for  an  existing 
building,  including  some  which  may  be  peculiar  to  one 
single  building.  However,  those  discussed  herein  are  of 
primary  importance  and  are  common  to  many  buildings. 


Hotter  Profits  from  Cooler  Livestock 


Hogs  weighing  20()  pounds,  which  normally  gain  a 
pound  on  four  pounds  of  feed,  take  a  whopping  15 
pounds  of  feed  to  put  on  a  pound  of  gain  in  8.5-degree 
heat.  Heef  cattle  show  one-fourth  slower  gains  during  hot 
weather.  Dairy  cows  show  a  4()/i  drop  in  milk  production 
from  intense  heat.  .3%  weight  loss  in  five  weeks.  Heat 
affe<:ts  even  chickens — production  drops  one  third  when 
inside  temfieratures  go  up  from  .55  to  85  degrees,  and 
eggs  are  smaller,  reports  farm  Journal. 


Shade  helps;  so  does  cooler  drinking  water;  but  in  hot 
weather,  they’re  not  enough.  A  (ieorgia  hog  grower  uses 
one-ton  air  conditioners  at  each  end  of  his  farrowing 
house.  It  takes  about  S-35  {ler  month  for  electricity,  plus 
depreciation  on  the  cooling  units,  hut  he  saves  more  pigs 
per  litter.  Two  years  ago,  sows  that  farrowed  in  blistering 
hot  weather  raised  only  four  pigs  each.  It  turned  cooler 
during  the  last  part  of  farrowing,  and  those  pigs  raised 
nine  pigs.  He  got  the  idea  and  installed  air  conditioners. 
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Design  and  Performance  of  the  Nation’s  Only 

Fully  Solar-Heated  House 

RAYMOND  W.  BLISS  JR. 

Donovan  and  lliu,  Amado,  Arisona 


Entirely  heeted  by  the  $un  in  winter  and  cooled  by  night 
radiation  in  summer,  this  privately  financed  system  for 
an  Arizona  frame  house  demonstrates  the  present  en¬ 
gineering  end  economic  status  of  solar  heating  and 
radiation  cooling,  especially  in  southwestern  states. 

WINTKR  spam-heating  systems  obtaining  all  or 
nearly  ail  of  the  needed  heat  energy  requirements 
from  sunshine  have  lM*en  dim-ussed  with  enthusiasm  for 
some  years,  one  recent  general  study  even  predicting  that 
there  may  l>e  13  million  installations  of  this  type  in  homes 
in  the  United  States  hy  197.S.‘  In  view  of  the  inherent 
economic  possibilities,  technical  study  and  experimenta¬ 
tion  in  this  held  of  sunshine  utilization  has  been  remark¬ 
ably  meager,  although  an  experimental  system  in  which 
sunshine  supplies  .SO  to  65%  of  the  midwinter  heating 
load  to  a  small  house  has  been  in  successful  operation 
over  the  |)ast  six  years  at  a  northeastern  institution.^ 
Apparently,  at  this  writing,  the  only  operating  installa¬ 
tion  in  the  United  States  which  supplies  1(K)^^  of  the 
needed  space-heating  requirements  from  sunshine  alone 
throughout  a  normal  winter  is  at  a  smaff  house  in  the 
backwoods  of  southeastern  Arizona.  The  installation  was 
designed,  built,  and  financed  in  its  entirety  by  Donovan 
and  Bliss  with  as  little  capital  outlay  as  possible  with  due 
regard  for  objectives.  However,  despite  the  financial  shoe¬ 
string  upon  which  the  construction  and  research  pre¬ 
ceding  it  was  done,  the  system  is  in  no  sense  a  hit-or-miss 
affair.  Six  years  of  study  on  problems  of  solar  heat  col¬ 
lection  and  allied  subjects  preceded  it.  The  system  was 
carefully  designed  to  work — and  it  does  work. 

'lliis  exfieriniental  heating  and  cooling  system  uses  an 
air-heating  solar  heat  collector,  with  necessary  heat  stor¬ 
age  being  provided  by  a  large  insulated  bin  of  loose  rock 
through  which  air  can  he  circulated.  It  is  not  a  properly 
integrated  structure  of  house  and  collector,  circumstances 
having  dictated  the  very  awkward  ex{)edient  of  “bolting 
on”  the  system  to  an  existing  small  house  not  at  all 
adapted  to  the  purpos<!.  Architecturally  and  aesthetically 
the  result  is  liest  descrilted  as  a  monstrosity.  The  front 
cover  of  this  issue  and  F'ig.  2  are  views  of  the  equipment 
installed  at  the  back  of  the  house. 

'I'he  locati«in  U  an  excellent  one  for  solar  heat  collec¬ 
tion,  l»eing  at  latitude  32  degrees  and  an  elevation  of 
3,8(N)  feet  in  a  southwestern  desert  region.  Winters  are 
sunny  and  winter  heating  loads  are  moderate  but  not 
negligible.  The  average  January  temperature  is  4B  deg  F 
(corresponding  to  about  530  degree-days  |)er  month) 
but  this  is  variable,  and  January  may  have  from  400  to 
800  degree-days. 


igspoMtit  Bumerali  refer  to  reference*. 


Fig.  1.  Rear  view  of  oir-heoting  collector.  Fans  ond  control 
dampers  ore  within  the  insulated  box  mounted  on  roof  of  the 
rockpile  heat  storage  unit.  Front  view  is  on  front  cover. 


The  house  (Desert  Grassland  .Station)  to  which  the 
system  is  attached  is  a  small,  25-year  old,  rather  dilapi¬ 
dated  frame  structure  l»elonging  to  the  LL  S.  Forest  Ser¬ 
vice.  Floor  area  is  672  ^  ft.  The  house  has  been  fairly 
well  insulated,  and  calculation  of  the  total  house  heat 
loss  rate  by  customary  methods  yielded  a  calculated  loss 
rate  (including  air  infiltration)  of  substantially  10,000 
Btu  per  (day)  (deg  F).  The  design  and  sizing  of  the  solar 
heating  system  was  therefore  based  on  an  assumed  heat¬ 
ing  load  of  10,(KX)  Btu  per  degree-day.  Later  electric 
heating  tests  conducted  prior  to  operation  of  the  solar- 
heating  system  indicated  an  actual  heat  load  of  more 
nearly  8,(K)0  Btu  per  degree-day,  hence  the  solar  heating 
system  is  probably  slightly  oversized. 

Description  of  the  Heating  System 

The  air-heating  solar  heat  collector  is  a  flat  non-focuss¬ 
ing  type  utilizing  several  layers  of  black  screens  to  absorb 
incident  sunshine  and  transfer  the  resulting  heat  to  the 
circulating  air.  Figure  2  illustrates  schematically  this 
screen-type  collector  and  the  circulation  of  heated  air 
between  collector  and  heat-storage  rockpile.  lliis  collector 
was  preceded  by  a  40  square  foot  test  model,  which 
checked  calculations.  The  present  house-heating  collector 
is  about  34  feet  long  and  10  feet  high,  with  an  exposed 
glass  area  of  315  square  feet.  It  faces  south  and,  since  the 
system  is  designed  to  carry  the  peak  midwinter  load,  the 
collector  is  tilted  to  face  the  midday  sun  squarely  on  Jan¬ 
uary  15th.  Although  it  is  rather  obviously  a  good-sized 
piece  of  equipment  this  collector  is  not  so  enormous  in  re¬ 
lation  to  the  house  it  serves  as  would  first  appear,  and  it 
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Mould  fit  (juite  easily  into  the  roof  or  Mall  of  a  properly 
integrated  structure  of  house  and  heating  system.  The  col¬ 
lector  is  faced  with  ordinary  single  strength  window  glass, 
and  hack  and  sides  are  insulated  with  reflective  ty|K‘  in¬ 
sulation.  The  four  screens,  spaced  about  inch  apart, 
are  of  a  cheap  black  cotton  cloth  similar  to  cheesecloth. 
The  innermost  screen  is  a  more  closely  woven  material 
than  the  other  three  and  Is  used  to  promote  a  more  even 
air  circulation  over  the  entire  face  of  the  collector.  Black 
metal  screens  would  of  course  he  more  durable  for  per¬ 
manent  construction. 

The  heat  storage  “rockpile”  is  roughly  10  by  12  feet 
«»n  sides  and  12  feet  deep,  with  roof  about  8  inches  above 
ground  level.  It  is  located  behind  the  collector  and 
adjacent  to  the  house,  and  contains  1,300  cubic  feet 
(about  6.3  tons)  of  4-inch  diameter  field  rock.  Three  walls 
of  the  rockpile  are  insulated  with  7-inch  thick  insulating 
concrete,  the  floor  is  insulated  with  about  4  inches  of  the 
same  material,  and  there  is  no  insulation  on  the  wall  ad- 
ja(;ent  to  the  house.  The  roof  is  insulated  with  the  equiva¬ 
lent  of  8  inches  of  mineral  wool. 

Appropriate  air  circulation  to  and  from  collector,  rock- 
pile,  and  house,  is  produced  by  two  centrifugal  fans  ( one 
l.S-inch  diameter  with  a  V2  hp  motor  and  one  10-inch 
diameter  with  a  hp  motor)  which  do  not  operate 
simultaneously,  two  motorized  dampers,  and  an  arrange¬ 
ment  of  ducts,  all  located  within  an  insulated  box  in¬ 
stalled  on  the  rockpile  roof. 

The  system  also  includes  an  automatically  controlled 
and  separately  metered  6  kw  electric  resistance  heater  in 
the  house  ducts,  with  operation  so  controlled  that  the 
system  will  shift  to  electric  hou.se  heating  if  at  any  time 
the  house  thermostat  demands  heat  and  the  rockpile  is 
unable  to  supply  air  at  a  temperature  of  at  least  8.3  deg. 
This  auxiliary  heating  system  is  not  expected  to  operate 
at  any  time  during  a  normal  winter,  and  has  not  in  fact 
done  so.  It  is  used  during  occasional  chilly  mornings  in 
late  spring  and  early  fall  when  the  remainder  of  the  sys¬ 
tem  is  operating  on  cooling  pha.se  as  described  in  a  later 
paragraph. 

For  testing  purposes  the  installation  has  an  excellent 
continuously  recording  pyrheliometer  setup,  and  a  mod¬ 
erate  degree  of  other  instrumentation.  Flectrical  con¬ 
sumption  of  all  fans  and  controls  is  metered,  with  a 
separate  meter  for  the  auxiliary  heating  system.  Continu¬ 
ous  record  of  outdoor  dry-bulb  tem|>erature  is  main¬ 


tained,  and  manuallx  read  thermometers  are  installed  for 
readings  of  (1)  collector  supply  and  return  duct  air  tem¬ 
peratures,  (2)  indoor  or  outdo<»r  dry-bulb  and  wet-bulb 
tem}>eratures,  (3)  indoor  “register”  air  temperature,  and 
(4)  living  room  temperature  at  the  48-inch  level.  During 
the  past  winter  heating  season  most  of  these  thermometers 
were  read  on  an  approximate  hourly  schedule  during  day¬ 
time  hours.  It  is  hoped  that  some  further  instrumentation 
may  be  added  prior  to  the  .start  of  the  19.3.3-.3()  winter 
.season. 


Operation  and  Performance 

All  o|)eration  of  the  system  is  automatic.  Solar  heat 
collecti«m  is  controlled  by  an  outdoor  sunshine-responsive 
thermostat,  house  heating  by  a  conventional  indottr  ther¬ 
mostat  of  the  clock-c«)ntrolled  “night  cutback”  type. 
When  the  house  thermostat  demands  heat  during  periods 
of  solar  heat  collection  the  necessary  heated  air  is  sup¬ 
plied  directly  from  the  coller'tor.  During  periods  of  no 
solar  collection  house  heating  is  accomplished  by  circu¬ 
lating  air  between  house  and  r(H'kpile.  House  circulation 
is  through  conventional  (high  wall)  “registers”  in  each 
room.  Air  circulation  through  the  rm-kpile  is  so  con¬ 
trolled  that  when  the  rtickpile  is  being  heated  t  i,  e..  col¬ 
lector  in  operation)  air  flows  upward  through  the  rock¬ 
pile  as  indicated  in  Fig.  2.  However,  when  the  rockpile 
is  delivering  heat  (i.e.,  house  heating  from  rockpile)  the 
air  (low  through  the  rockpile  is  in  the  reverse  direction, 
thus  ensuring  that  the  house  always  receives  air  at  the 
highest  available  tem[)erature  level. 

Winter  heating  performance  so  far  has  been  excellent. 
This  system  was  only  completed  and  placed  in  operation 
on  January  1.3th,  19.35.  The  first  five  days  of  operation 
were  used  to  heat  the  rockpile  only,  with  circuits  tem¬ 
porarily  wired  to  continue  house  heating  by  the  auxiliary 
electric  heating  system.  'Fhese  first  five  days  were  not 
particularly  propitious  fur  the  start  of  a  solar  heating 
system,  lieing  characterized  by  two  snowst«*rms,  two  com¬ 
pletely  overcast  days,  and  no  fully  clear  days.  Neverthe¬ 
less  it  was  decided  to  commence  solar  house  heating  on 
the  morning  of  January  2()th,  at  which  time  the  collector 
was  covered  with  snow  (Fig.  3). 

The  next  four  days  forced  the  system  into  an  immediate 
and  severe  test  of  |>erformance.  The  weather  was  sunny 
but  abnormally  cold,  the  average  temperature  for  the 


Black  cloth  scrotns 
Covtr  glass 


Rockpila 


Insulation 


Collector  fan 

Haatad  air 
to  rockptia 


Concrata 

Distribution  ducts 


Fig.  2.  Schematic  view  of  collector  ond  heat  storogo  unit. 
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Fig.  3.  The  locality  ho»  only  light  snowfalls  which  slide  off 
the  foce  of  the  collector  when  the  sun  strikes  it. 


four  day  |>eriod  fx'ing  35  deg.  The  design  calculations 
indicated  that,  under  the  conditions  encountered,  the  col¬ 
lector  should  harely  hold  its  own  against  the  combined 
24-hour  house  and  r«M-kpiIe  loss  rates.  At  the  end  of  these 
first  four  exceptionally  cold  days  it  was  gratify ingly  evi¬ 
dent  that  the  system  had  actually  |)erformed  rather  closely 
as  designed.  'Fhe  house  was  held  to  pro|)er  temperature 
at  all  times  and  the  automatically  controlled  auxiliary 
heating  had  never  switched  on. 

Kxcellent  and  trouhlefree  |)erformance  continued  dur¬ 
ing  succeeding  days,  including  another  cold  week  in 
February,  with  slowly  rising  rockpile  temperatures.  The 
auxiliary  heating  unit  never  o()erated.  It  now  appears 
fairly  certain  that  the  system  does  perform  substantially 
as  designed,  and  that  no  auxiliary  heating  will  ever  be 
r(H{uired  during  any  normal  winter. 

In  addition  to  delivering  adequate  heat,  the  system  has 
proved  very  satisfactory  in  all  other  respects.  Desired 
Intuse  temperature  is  maintained  quite  uniformly  and  the 
system  is  very  clean,  quiet,  and  draft-free.  In  general  its 
winter-heating  performance  is  judged  to  be  in  every  way 
the  equivalent  of  any  conventional  high  quality  forced 
warm  air  heating  system. 

House  temperature  regime  is  maintained  to  suit  the 
(K'cupants,  the  daytime  thermostat  usually  being  set  at 
72  deg,  sometimes  a  little  higher.  The  clock-timed  night 
therm<»stat  is  set  at  50  deg,  with  timing  set  so  that  the 
house  is  back  up  to  proper  temperature  before  the  oc¬ 
cupants  arise.  No  particular  effort  is  made  either  to  con¬ 
serve  or  to  waste  heat,  except  that  all  rooms  of  the  house 
are  uniforndy  heated  whether  occupied  or  not.  The  house 
does  not  have  a  fireplace. 

Parformanc*  Datails 

The  present  collector,  under  typical  o[)erating  condi¬ 
tions,  usually  usefully  collects  about  1,()U()  Btu  per  (sq 
ft)  (clear  day),  or  about  31.5,(MX)  Btu  per  clear  day  for 
the  entire  collector.  This  is  roughly  twice  the  average 
24-hour  heat  requirement  of  the  house.  The  excess  col¬ 
lected  heat  goes  into  the  storage  rockpile  as  a  reserve 
against  cloudy  days  or  exceptionally  cold  days,  and  to 
make  up  the  heat  loss  from  the  storage  rockpile.  As 
operated  during  the  initial  19,55  heating  season,  the  col¬ 
lector  air  flow  rate  was  about  4.1  cfm  standard  air  per 
s«]  ft  of  collector.  This  was  a  value  lower  than  the  design 


value  and  has  since  been  increased  by  setting  a  group 
of  flow-equalizing  dampers  within  the  collector  to  wider 
openings.  It  is  expected  that  the  increased  flow  rate  will 
increase  useful  heat  collection  slightly. 

The  midwinter  dear-day  useful  heat  collection  of  this 
collector  during  the  initial  heating  season  may  be  esti¬ 
mated  from  Fig.  4.  This  graph  gives  the  daily  useful  heat 
collection  per  scjuare  foot  of  exposed  glass;  its  ordinates 
should  be  multiplied  by  31.5  to  obtain  tbe  clear  day  useful 
heat  collection  of  the  entire  collector.  The  curves  shown 
on  this  graph  are  essentially  calculation  extrapolations 
from  a  single  measured  point,  not  individual  experimen¬ 
tal  determinations.  The  graph  is  based  on  the  assumption 
that  the  January  1.5th  dear-day  sunshine  incident  upon 
the  collector  face  amounts  to  2500  Btu  per  sq  ft,  and  upon 
the  further  assumption  that  the  wind  velocity  is  less  than 
4  mph.  Both  of  these  assumptions  are  favorable  to  col¬ 
lector  |)erformance  but  are  typical  of  the  locality.  The 
incident  sunshine  value  given  is  probably  about  10% 
higher  than  the  national  average  for  the  particular  lati¬ 
tude  and  date.^ 

Somewhat  of  a  check  upon  the  accuracy  of  our  calcu¬ 
lation  procedure  may  l)e  obtained  by  comparing  the 
calculated  and  actually  observed  exit  air  temperatures 
from  the  collector  under  various  conditions.  Such  a  com¬ 
parison,  for  noon  sun  time  on  the  first  six  clear  days 
following  installation  of  the  pyrheliometer,  is  given  by 
Table  1.  The  calculated  exit  air  temperatures  tabulated 
arc  th«)se  obtained  by  calculation  from  the  observed  en¬ 
tering  air  temperatures  and  outdoor  conditions  at  the 
time.  For  one  of  the  days  shown  in  Table  1 — February 
20th — the  comparison  of  calculated  and  observed  values 
was  carried  through  an  entire  day,  with  the  results  shown 
in  Fig.  5.  The  apparent  actual  useful  heat  collection  for 
this  day  was  812  Btu  per  sq  ft,  while  the  calculated  value 
is  9.56  Btu  per  sq  ft.  The  two  values  agree  by  about  15%. 
Inspection  of  Table  1  will  suggest  that  closer  agreement 
would  probably  have  l)een  obtained  on  most  of  the  other 


Fig.  4.  Averoge  dear-day  performance  of  Desert  Grosslond 
collector,  Jonuory  and  February,  1955. 
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TABLE  1 — COMPARISON  OF  OBSERVED  AND  CALCULATED  NOON  COLLECTOR  OPERATION 


Item 

1  Feb.  8 

Feb.  10 

Feb.  1 1  1 

Feb.  13 

Feb.  19 

Feb.  20 

Observed  Incident  Sunshine,  Btu  per  (sq  ft)  (hr) 

360 

359 

368 

348 

362 

358 

Observed  Outdoor  Air  Temperoture,  F. 

62 

61 

67 

73 

37 

41 

Observed  Collector  Entering  Air  Temperature,  F. 

94.5 

103 

105 

108.5 

100 

93 

Observed  Collector  Exit  Air  Temperature,  F. 

133 

145 

141.5 

147 

131.5 

126.5 

Calculated  Collector  Exit  Air  Temperoture,  F. 

134.1 

141.5 

144.5 

146  5 

135.5 

129.5 

Apporent  Observed  Useful  Heot  Collection,  Btu  per  (sq  ft)  (hr) 

173 

185 

161 

169 

141 

151 

Colculoted  Useful  Heat  Collection,  Btu  per  (sq  ft)  (hr) 

177 

170 

174 

166 

159 

165 

days  ( l)et‘au8e  the  midday  values  are  in  closer  agreement 
on  most  of  the  other  days ) . 

These  screen  type  collectors  ap()ear  to  have  first  been 
studied  (|uantitatively  hy  Donovan  and  Bliss,  although 
there  is  an  early  reference  in  the  patent  literature  to  a 
solar  air-heating  device  using  screens.*  For  use  at  oper¬ 
ating  temperature  levels  not  more  than  about  100  deg 
above  outdoor  air  tem|)eratures  they  appear  to  offer 
promise  as  a  reasonably  efficient  and  economical  tyf)e  of 
collector.  They  owe  their  efficiency  primarily  to  the  fairly 
large  total  area  of  the  screen  filaments  and  to  the  eas<* 
with  which  surfaces  of  this  sixe  and  sha|)e  transfer  heat 
to  the  circulating  air.  This  results  in  the  screens  operating 
at  a  tem|)erature  only  moderately  higher  than  that  of  the 
circulating  air  and  consequently  minimixes  the  radiation 
heat  loss  from  stTeens  to  cover  glass. 

The  heat  storage  capacity  of  the  r<H-kpile  is  estimated 
as  27, (HK)  Htu  per  deg  P',  A  fairly  typical  mid-winter 
average  rockpile  temperature  is  120  deg,  at  which  tem- 
|>erature  level  the  nn-kpile  has  enough  stored  heat  to 
supply  the  house  heating  load  (together  with  the  rockpile 
loss  rate)  for  about  four  cold  sunless  days.  In  normal 
winter  ofieration  the  average  rockpile  tem|)erature  is  ex¬ 
pected  to  fluctuate  l>etween  ‘JO  and  140  deg.  The  air  pres¬ 
sure  dr«»p  through  the  rm-kpile  is  in  accord  with  data  in 
the  literature  on  such  packed  towers,'^  and  amounts  to 
about  0.10  inch  of  water  for  a  .'KKM)  cfm  air  flow  rate. 
(This  is  a  higher  flow  rate  than  used  in  the  heating  sys¬ 
tem.)  The  internal  heat  transfer  coefficient,  based  on  the 
data  of  Ldf  and  Hawley,®  is  estimated  at  around  3.5  Htu 
per  (hr)  (cu  ft  of  rock)  (deg  P').  In  other  words,  if 
throughout  the  13(K)  cubic  feet  of  rockpile  a  1  deg  tem¬ 
perature  difference  exists  l)etween  circulating  air  and  rock 
surfaces,  then  .3.5  x  1.300  x  1  or  4.5,.5(K)  Btu  per  hr  will  l)e 
transferred.  Since  the  useful  collection  from  the  solar 
heat  collector  seldom  exceeds  f)0,000  Btu  per  hr,  it  can 
be  seen  that  the  internal  heat  transfer  characteristics  of 
the  rockpile  are  excellent.  In  actual  practice  this  high  heat 
transfer  characteristic  of  the  rm-kpile  results  in  the  low¬ 
est  layer  of  rm^ks  coming  to  substantially  the  temperature 
of  the  incoming  heated  air  before  the  layer  of  rocks  above 
them  is  heated.  A  sizeable  vertical  temperature  gradient 
may  exist  in  the  n*ckpile,  with  the  highest  temperatures 
at  the  bottom. 

Because  of  its  exposed  location  the  rockpile  has  a  high 
loss  rate,  especially  so  when  heating  is  first  commenced 
and  diminishing  over  a  fieriod  (d  weeks  as  the  surround¬ 
ing  ground  is  warmed.  L'nder  typical  midwinter  condi¬ 
tions  this  l(»ss  rate  is  believed  to  amount  to  around  .50,000 


Btu  per  day.  This  obje»  tionably  high  figure  could  have 
been  substantially  reduced  had  it  been  practicable  to  in¬ 
stall  the  r(K;kpile  directly  under  the  house.  Such  a  drier 
and  more  prt>tected  hn'ation  would  both  diminish  the  loss 
and  divert  rnui-h  of  it  into  useful  house  heating. 


Design  and  Sizing 

Logical  design  of  solar  heat  collection  systems,  both  of 
liquid-heating  and  air-heating  types.  re(|uires  a  good  deal 
more  paper  work  and  a  good  deal  le.Hs  experimental  test¬ 
ing  than  is  commonly  supposed.  Most  ty|)e8  of  collectors 
are  amenable  to  reasonably  accurate  calculation  of  )a*r- 
formance  with  no  testing  whatsoever.  Usually  such  calcu¬ 
lations  can  be  ()erformed  more  ex|)editiously  and  cheaply 
than  actual  testing;  in  any  case  they  will  point  the  way 
to  a  logically  organized  test  program  designed  to  give 
appropriate  information  on  points  which  are  dillicult  to 
calculate.  It  may  t>e  of  interest  to  note  that  collectors  of 
varying  design  may  differ  surprisingly  widely  in  per¬ 
formance;  furthermore,  details  in  the  design  of  a  given 
tyqie  which  at  first  glance  might  seem  unimportant  may 
markedly  influence  performance.  The  collector  calcula¬ 
tion  procedures  of  Donovan  and  Bliss  generally  follow 
and  are  greatly  indebted  to  the  very  excellent  work  of 
Ilottel  and  W«»ertz.^ 


Fig.  5.  Collector  pcrfcymonce  on  Februory  20,  1955. 

qi,  incident  sunshine  on  cover  gloss; 

Qa,  sunshine  obsorbed  inside  collector; 

Ql,  total  loss  rote  through  glass  and  t^ck; 
t.iii,  temperature  of  oir  leovmg  collector, 
t.„  temperoture  of  oir  entering  collector; 
t.,  temperoture  of  outdoor  oir. 
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Air  to  fan  suction 


The  sizing  of  a  solar  heating  system  requires  careful 
consideration  of  the  local  weather  factors,  since  both 
|ierformance  of  the  furnace  (the  solar  heat  collector)  and 
the  loss  rate  of  the  house  are  intimately  connected  with 
these  factors.  The  sizing  of  the  collector  and  the  heat 
storage  unit  are  furthermore  not  independent  of  each 
other,  since  a  somewhat  smaller  collector  can  be  Uised  if 
additional  heat  storage  is  provided.  Finally  it  is  to  lie 
noted  that  a  system  designed  to  furnish  a!!  needed  heat 
fiom  sunshine  alone  cannot  very  well  he  sized  on  any 
weekly  or  monthly  average  values  of  climatic  factors. 
Such  a  procedure  might  result  in  a  system  capable  of 
supplying  enough  heat  to  the  house  on  the  averaf^e — 
capable,  say,  of  maintaining  the  house  at  9()  deg  one  week 
and  at  55  deg  the  next  week.  We  judge  that  some  cus¬ 
tomer  complaints  might  lie  expected  from  such  a  system. 
The  present  installation  is  designed  and  sized  to  keep  the 
house  warm  every  day.  Very  briefly,  this  sizing  was  cal¬ 
culated  essentially  by  assuming  various  reasonable  com¬ 
binations  of  collector  and  heat  storage  unit  sizing,  and 
then  calculating  on  a  day-by-day  basis  how  each  combina¬ 
tion  would  have  performed  over  a  six  year  period  ac¬ 
cording  to  past  weather  records.  Average  monthly  values 
of  weather  factors  for  this  six-year  period  and  an  addi¬ 
tional  thirteen-year  {leriod  were  then  scrutinized  to  com¬ 
pare  with  the  six-year  day-by-day  winter  analysis. 

The  end  result  of  all  this  was  a  conclusion  that,  fur 
the  particular  house  and  bn^ality  under  consideration,  a 
collector  having  a  midwinter  clear-day  useful  heat  col¬ 
lection  of  about  5(NI,(KH)  Ktu  and  o|)erating  in  conjunc¬ 
tion  with  a  heat  storage  unit  total  capacity  of  about  8()0,- 
000  Btu  probably  could  carry  quite  combvrtably  the  full 
house-heating  load  at  all  times  during  every  winter  of 
the  19  year  period  except  two.  These  two  winters  were 
both  much  colder  and  cloudier  than  normal  (a  bad  com¬ 
bination  for  a  solar  heating  system)  and  indicated  that 
excessive  oversizing  of  both  collector  and  heat  storage 
unit  would  lie  necessary  to  handle  these  apparently  ex¬ 
ceptional  years.  The  system  was  hence  sized  to  “fit”  the 
more  normal  years,  with  auxiliary  heating  being  pro¬ 
vided  to  handle  these  apparently  abnormal  winters  which 
appear  to  occur  in  this  locality  about  once  every  eight 
or  nine  years. 

A  solar  space-heating  system  sized  (as  this  one  is)  to 
carry  unaided  the  normal  {jeak  midwinter  heating  load 
tlocs  not  represent  the  optimum  minimizing  of  combined 
operatitig  and  amortizing  costs.  The  sum  of  these  two 
costs  is  ordinarily  lower  for  a  system  sized  to  require 
some  auxiliary  heating  during  peak  loads  each  winter. 
A  procedure  for  the  optimum  sizing  of  such  combination 
systems  is  available.* 

Summar  Cooling 

For  summer  cooling  the  same  fans,  controls,  ducts,  and 
nnkpile  heat  storage  unit  are  used,  but  the  collector  is 
disconnected  and  left  idle  Slightly  undercooled  night  air 
is  forced  through  the  rockpile  each  night  to  cool  it,  and 
cooled  air  is  cin'ulated  from  rockpile  to  house  on  demand 
from  the  house  thermostat. 

The  o(ieration  of  the  undercooling  “night  radiator”  is 
illustrated  schematically  in  Fig.  6.  It  is  simply  a  large 
horizontal  porous  screen  exposed  so  that  it  loses  heat  by 
radiant  exchange  with  the  night  sky,  and  arranged  so  that 


.  Porous  screen  loses  heat 


Fig.  6.  Schemotic  view  of  oir-cooling  night  rodiotor. 


air  can  l>e  drawn  through  it.  The  present  one  has  a  cloth 
screen,  an  area  of  about  280  square  feet,  and  is  placed 
in  front  of  the  winter-heating  collector. 

This  scheme  for  air  cooling  is,  of  course,  feasible  only 
in  localities  where  summer  night  temperatures  are  reg¬ 
ularly  and  reasonably  low.  The  undercooling  produced 
by  the  screen  on  a  clear  night  is  usually  about  2  degrees, 
with  an  air  flow  rate  of  about  10  cfm  per  square  foot  of 
screen.  This  represents  a  “refrigerating  effect”  of  about 
Yj>  ton  for  the  entire  screen.  Air-cooling  devices  of  this 
nature  may  have  limited  application;  it  may  be  noted 
that  schemes  involving  the  cooling  of  water  by  similar 
“night  radiati«)n  cooling”  means  and  subsequent  storage 
t)f  the  cooled  water  appear  to  offer  considerable  promise 
in  southwestern  areas  and  are  presently  under  study  by 
Donovan  and  Kliss. 

Design  calculations  indicated  that  performance  of  the 
present  summer  cooling  installation  would  fall  consid- 
ably  short  of  the  {lerformance  of  a  conventional  high 
quality  refrigeration  system,  both  in  respect  to  indoor 
temperature  levels  and  to  humidity.  No  dehumidification 
means  are  provided  in  the  present  system.  Actual  per¬ 
formance  data  for  the  initial  summer  season  have  not  as 
yet  been  tabulated,  but  indications  are  that  the  present 
cooling  system  performs  about  as  expected.  It  produces 
a  very  tolerable  indoor  comfort  level,  rather  better  than 
that  produced  by  the  usual  evaporative  cooler,  but  not 
to  be  compared  with  that  of  a  high  quality  conventional 
refrigeration  system.  It  is  expected,  however,  that  the 
system  will  provide  much  useful  information  for  the  de¬ 
sign  of  systems  capable  of  producing  a  high-quality  com¬ 
fort  level  the  year  around. 

This  installation  was  not  designed  as  an  exact  prototype 
of  a  similar  system  which  might  be  commercially  com¬ 
petitive  with  any  conventional  heating  and  cooling  sys¬ 
tem.  It  was  built  for  two  reasons.  Primarily  it  is  an 
ex{)erimental  stepping  stone  towards  design  of  a  com¬ 
plete  solar  air-conditioning  system,  capable  of  high 
quality  performance  the  year  around.  Secondly  the  pres¬ 
ent  installation  was  built  as  a  demonstration  that  a  prop¬ 
erly  designed  solar  heating  system  will  function  very 
nearly  as  calculated — in  this  case  to  furnish  all  needed 
winter  space-heating  from  sunshine.. 

Nevertheless,  a  dis<'ussion  of  the  operating  cost  and 
economics  of  the  present  system  may  be  of  interest.  It  is 
not  economically  sound  but,  considering  the  extremely 
limited  amount  of  work  that  has  been  done  in  this  field, 
it  is  surprisingly  close  to  being  economically  sound. 

The  operating  cost  of  the  present  system,  as  might 
properly  be  expected,  is  low.  Table  2  presents  some  per¬ 
tinent  performance  and  cost  figures.  It  is  seen  that  we 
estimate  the  yearly  winter  space-heating  cost  at  $12  per 
year.  This  figure  could  undoubtedly  be  reduced,  as  some 
of  the  pressure  drops  in  the  present  collector  are  known 
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TABLE  2— PERFORMANCE  AND  OPERATING  COSTS  OF 
SOLAR  HEATING  SYSTEM 

(initial  1955  operation) 

Item 

Jon.  21 
to  ' 
Feb,  20 

Feb.  21 
to 

Mar.  20 

Mar.  21! 
to 

Apr.  20| 

i 

3-MonthjFull  Seoson 
Totol  1  (Estimated) 

Degree  Days 

513 

288 

162 

963  1,800 

Heat  supplied  to 
House  by  Spoce- 
Heoting  System 
expressed  in 
Btu  X  1  O'* 

4030 

2260 

1270 

7560  14,150 

expressed  in 
kwhr 

1182 

663 

372 

2217  4140 

Electrical  Energy 
Consumption  of 
Spoce-Heoting 
System 

Fons  ond  Con¬ 
trols  kwhr 

139 

93 

84 

316  600 

Auxiliary  Heat¬ 
ing  kwhr  0 

0 

0 

0  0 

Operating  Cost 
(2c  per  kwhr) 

$2.78 

$1.86 

$1.68 

$6.32  $12.00 

to  Ik*  exorbitantly  high  an<l  susceptible  of  corre<-tion, 
thus  reducing  the  fan  p«twer  consumption.  Summer  oper¬ 
ating  cost  of  the  present  .system  is  about  the  same  as  that 
of  a  conventional  evaporative  cooler  and,  as  noted  pre¬ 
viously,  performance  is  approximately  similar.  Hence  the 
present  system  may  properly  be  compared  to  the  conven¬ 
tional  combination  of  a  high  quality  winter  forced  warm 
air  system  combined  with  an  evaporative  cooler  for  sum¬ 
mer  use.  The  only  o|)erating  cost  saving  of  the  present 
aystem  iKicurs  in  the  winter.  In  the  present  house  this 
saving  would  not  Ik*  large,  as  the  estimated  conventional 
fuel  (butane)  operating  cost  is  about  $8(),  including  fur¬ 
nace  fan  operation  and  tank  rental.  Hence  the  yearly 
o|>erating  cost  saving  in  the  present  installation  is  only 
about  $70. 

Actual  total  labor  and  materials  cost  for  the  present 
Desert  Grassland  installation  was  very  nearly  $40(K).  This 
includes  everything  except  the  rather  important  item  of 
design  and  engineering,  a  matter  which  occupied  this 
writer  for  about  two  years.  The  above  cost  reflects  various 
ex|)erimental  and  developmental  items  and,  es()ecially, 
the  excessive  costs  incident  to  the  awkward  placement 
and  c«»n.sequent  necessary  oversi/ing  of  the  collector  and 
heat  storage  unit. 

As  a  reasonable  estimate  of  the  entire  cost  of  a  copy  of 
this  system  installed  in  a  moderate-sized  house  designed 
for  it  (and  in  a  southwestern  location)  we  would  suggest 
a  figure  of  between  $2(KM)  and  $.'i(K)0.  This  is,  say,  about 
$1500  more  than  the  entire  installed  cost  of  a  conven¬ 
tional  combination  of  forced  warm  air  furnace  and  evap¬ 
orative  cooler.  The  solar  space-heating  and  cooling  system 
might  be  exi)ected  to  show  a  yearly  fuel  saving  on  the 
order  of  $12.5  per  year.  However,  the  excess  amortization 
cost  of  the  solar  heating  system  over  the  conventional 
system  would  also  Ik*  on  the  order  of  $12.5  |>er  year. 
Hence,  at  the  present  stage  of  development  of  this  type 
of  solar  space-heating,  the  system  is  economically  roughly 
a  standoff  with  conventional  systems.  When  both  ojier- 
ating  and  amortizing  costs  are  considered  the  costs  of 
both  systems  are  probably  somewhere  near  the  same.  If 


further  development  of  solar  space-heating  systems  should 
result  in  halving  their  present  initial  costs  it  would  ap- 
(>ear  that  such  systems  would  be  strongly  competitive 
with  conventional  heating  means. 

Hence,  we  conclude  that  at  its  present  primitive  stage 
of  development  a  solar  space-heating  system  of  this  type 
is  roughly  off  by  a  cost  factor  of  about  2;  that  is,  it  costs 
about  twice  what  it  should  in  order  to  he  commercially 
competitive  with  conventional  means  in  areas  favorable 
for  solar  space-heating.  We  believe  this  to  be  roughly  the 
the  cost  situation  for  other  types  of  solar  heat  collection 
and  storage  systems  as  well.  Although  the  combination  of 
screen-type  colle<:tor  and  loosc-rock  heat  storage  unit  has 
certain  good  points  we  do  not  consider  it  markedly 
superior  to  various  other  well-designed  systems. 

Solar  space-heating  systems  would  thus  ap|>ear  to  be 
rather  reasonably  close  to  economic  practicality  for  such 
an  early  stage  of  development.  Just  how  early  this  stage 
of  development  is  can  be  no  better  emphasized  than  by 
pointing  out  that  the  backyard  contraption  described  in 
this  article  represents  one  of  the  three  solar-heated  houses 
in  o|)eration  in  the  L’nited  States  today,  and  that  it  is  the 
only  one  to  be  fully  solar-heated. 

The  preceding  paragraphs  have  analyzed  roughly  the 
present  cost  situation  surrounding  sunshine-operated 
systems  designed  substantially  for  winter  space-heating 
alone.  Whatever  their  future  may  be,  the  future  of  solar 
air-conditioning,  capable  of  producing  a  high-quality 
comfort  level  the  year  around,  appears  even  brighter.  In 
this  application  the  designer  of  a  solar-ofierated  installa¬ 
tion  has  an  opportunity  to  keep  most  of  his  e<|uipment 
working  and  paying  for  itself  throughout  the  year.  Fur¬ 
thermore,  his  conventional  conq>etition  in  the  air-con¬ 
ditioning  fiield  consists  of  devices  which  have  both  a  high 
initial  and  high  operating  cost.  We  believe  that  the  field 
of  year-round  solar  air-conditioning  offers  great  promise 
in  the  southwest.  It  is  in  this  field  that  the  design  efforts 
of  Donovan  and  Bliss  are  presently  chiefly  directed,  and 
it  was  in  furtherance  «)f  these  efforts  that  the  present 
experimental  installation  was  built. 

Most  grateful  acknowledgment  is  made  to  Professor 
K.  H.  Warner,  head  of  the  Department  of  Physics,  Uni¬ 
versity  of  Arizona,  who  throughout  this  work  has  con¬ 
tributed  more  than  generously  in  guidance,  advice  and 
encouragement. 

References 

1.  The  I’reviilent’s  Malerislt  Foliqr  CommiMion,  Re$ource$  for 
Freedom,  Vol.  IF:  The  Promise  of  Technology,  U.  S.  Govt.  Print¬ 
ing  Office,  I9.S2. 

2.  Hesseluchwerdt,  A.  I..,  Jr.,  Performance  of  the  ,VI.  I.  T.  Solar 
Ifouee,  S[HSce-H eating  with  Solar  Fnergy,  eil.  by  K.  W.  Hamilton, 
Massachimetta  Institute  of  Technology,  1954. 

.3.  Threlkeld,  J.  I..,  and  Jordan,  R.  C.,  Solar  Radiation  during 
(Jloudles*  Days,  Heating  Pitting  &  Air  Conditioning,  27,  2, 
pp.  117-122,  February,  1955. 

4.  IJ.  S.  Patent  No.  201439. 

5.  Walker,  W.  H.  and  others.  Principles  of  (Chemical  Engineering. 
pp.  95-96,  3d  Kd.,  McGraw-Hill,  1937. 

6.  liof,  G.  O.  (/.,  and  Hawley,  R.  W.,  Unsteady-State  Heat  Transfer 
between  Air  and  I.oose  Solid*,  Industrial  &  Engineering  Chem- 
istry  40,  pp.  1061-1070,  June,  1948. 

7.  Hoitel,  H.  G.,  and  Woertz,  B.  B.  The  Performance  of  Flat-Plate 
Solar-Heat  Gdlectora,  Trans.  Am.  Soc.  Mech.  Engrs.,  64,  pp.  91- 
104,  1942. 

8.  Whillier,  A.,  S<*lar  F.nergy  Collection  and  Ita  Utilization  for 
Hou»e  Heating,  I).  Sc.  Theni*,  Maa*achu»etta  Institute  of  Tech¬ 
nology,  1953. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  OCTOIER,  IfSS 


97 


Use  of  Temperature  Controls  for 
House  Heating  Boilers 


H.  L  MOHN 


Project  En9inoor,  York-Shiploy,  Inc.,  York,  Po. 


Dctcriptiont  of  §  numbor  of  control  circuits  are  presented 
for  applications  where  the  house  heating  boiler  can  serve 
for  space  heating  and,  through  a  tankless  heater  coil,  sup¬ 
ply  hot  water  in  addition.  This  is  Part  2  of  a  two-part  arti¬ 
cle,  Part  I  having  bean  published  in  the  September  issue. 


ntandby  periods  and  the  fixed  temperature  operating  con¬ 
trol  should  be  applied  to  achieve  this.  The  high  limit 
control  applied  nearby  should  have  a  20  deg  higher 
setting  which  then  allows  the  use  of  a  wiring  circuit  as 
shown  in  Fig.  5. 


TlfK  tankless  heater  coil  assembly  with  controls  placed 
on  a  mounting  plate  becomes  a  completely  self-con¬ 
tained  domestic  hot  water  system,  needing  only  a  source 
of  hot  water  to  supply  the  heat.  Ix)cating  this  assembly 
in  the  top  of  the  boiler,  Figure  4,  where  hottest  water 
accumulates,  assures  the  l>est  performance  not  only  for 
the  coil,  but  for  the  controls  as  well.  The  most  effective 
regulation  of  maximum  boiler  water  temperature  is  thus 
achieved  since  the  high  limit  control  is  established  in  the 
area  «)f  hottest  water.  The  cold  water  pocket  liehind  the 
boiler  operating  control,  assures  quick  response  to  do¬ 
mestic  hot  water  demand,  and  so  all  elements  of  satis¬ 
factory  overall  teni{)erature  control  are  in  that  manner 
established. 

F'rom  earlier  discussion  (Air  Conditioniimc,  Hkatinc 
AND  VENTllJtTiNc,  Sept.  1955,  p  77)  an  average  boiler 
water  temperature  of  200  deg  was  found  to  be  necessary 
f(»r  efiicient  coil  operation.  Since  normal  temperature 
stratification  of  the  water  in  the  boiler  during  standby 
|ieri«Kls  will  show  differences  of  20  deg  or  more  between 
top  and  bottom  ItM-ations,  the  temperature  at  the  top 
«»f  the  boiler  should  l>e  maintained  at  210  deg  during 


Control  Circuit 

With  the  circuit  illustrated  in  Fig.  5,  a  demand  on  the 
system  for  house  heating  from  a  standby  boiler  condition 


Room  thermosUt 


To  burner 


Fig.  5.  Circuit  using  high  limit  and  operatirtg  controls. 


Supply  to  radiation 


Limit  control 


7^ 


OQo 

v 


Hot  water  outlet  Operating  control 


Cold  water  inlet 


Return  from  radiation 

Fig.  4.  Tonklass  heater  coil  assembly  at  the  top  of  a  boiler. 


starts  the  burner  and  circulator  simultaneously.  If  the 
input  of  the  burner  is  great  enough  to  carry  the  load, 
continuous  operation  of  both  burner  and  circulator  will 
follow.  If  the  heating  load  exceeds  the  boiler  capacity 
(usually  a  condition  existing  after  long  standby  periods), 
then  a  drop  in  boiler  water  temperature  opens  circuit  1-2 
of  the  boiler  operating  control  as  soon  as  the  drop  exceeds 
its  temperature  setting.  This  stops  the  circulating  pump, 
but  the  burner  continues  to  operate  and  when  boiler  water 
temperature  is  restored,  the  control  closes  circuit  1-2  and 
the  circulator  will  start  again. 

In  a  well  designed  heating  system  continuous  operation 
of  the  circulator  will  be  attained  in  one  or  at  most  two 
control  cycles,  and  will  carry  on  until  the  room  thermostat 
is  satisfied.  If  a  demand  for  domestic  hot  water  should 
occur  during  this  period,  the  quick  response  of  the  oper¬ 
ating  control  opens  the  circuit  to  the  circulator  in  30 
seconds  or  less  and  the  burner,  which  is  already  running, 
continues  to  deliver  heat  for  domestic  hot  water.  When 
the  domestic  hot  water  draw  is  finished,  the  cold  water 
pocket  behind  the  operating  control  rapidly  assumes  the 
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Fig.  6.  Bypass  around  boiler  can  be  used  for  blending  return 
and  supply  water. 


teni|)erature  of  the  boiler  water  and  circuit  1-2  closes, 
restoring  circulator  operation  to  house  heating. 

If  a  demand  on  the  system  for  house  heating  produces 
a  hiad  which  is  less  than  boiler  capacity,  boiler  water 
temperature  may  rise  to  an  indicated  temperature  of  230 
deg  on  the  boiler  thermometer  before  the  high  limit  con¬ 
trol  stops  the  burner.  In  this  case  the  circulator  will  con¬ 
tinue  to  run  as  long  as  the  demand  persists  or  until  boiler 
w  ater  temperature  drops  at  the  operating  control.  In  many 
cases,  this  rise  in  boiler  water  temperature  so  delivered 
to  radiation  will  increase  its  output  and  thereby  increase 
the  boiler  load  to  a  point  where  a  balance  is  reached  before 
temperature  rises  to  230  deg.  A  demand  for  domestic  hot 
water  at  any  point  during  a  cycle  of  this  type  will  again 
cause  the  operating  control  to  stop  the  circulator.  The 
response  time  of  the  operating  control  may  be  a  little 
longer  than  30  seconds  in  this  case,  because  boiler  water 
temperature  is  somewhat  higher  than  during  standby 
periods.  The  increased  heat  available  in  the  boiler  under 
these  conditions  more  than  offsets  any  delay  in  operating 
control  response.  However,  since  the  burner  is  already 
operating,  the  operating  control  timing  is  of  minor  im¬ 
portance. 

When  a  demand  for  domestic  hot  water  occurs  during 
standby  periods,  circuit  1-3  of  the  operating  control 
normally  closes  within  30  seconds.  This  period  may  be 
shorter  or  slightly  longer  than  30  seconds  depending  on 
the  age  of  the  standby  cycle  and  the  temperature  of  cold 
water  inflow  to  coil.  If  the  boiler  has  been  on  a  standby 
basis  for  a  considerable  period  the  response  time  of  the 
operating  control  may  be  as  short  as  one  second.  On  the 
other  hand  if  the  burner  finishes  a  house  heating  cycle 
only  a  few  minutes  before  the  demand  for  domestic  hot 
water  arises,  and  inlet  water  temperatures  are  as  high 
as  60  or  65  deg,  then  the  response  time  of  the  operating 
control  may  be  as  long  a.s  one  minute.  If  the  temperature 
of  water  entering  the  coil  is  60  deg,  the  heat  required  to 
raise  it  to  140  deg  at  the  coil  outlet  is  20%  less  than  it 
would  be  for  40  deg  water,  whereupon  heating  require¬ 
ments  are  20%  less  and  the  loss  of  the  additional  30 
seconds  in  burner  operation  is  not  critical. 


Bypass  for  Blendtnq 

Field  performance  shows  that  this  control  system  prac¬ 
tically  guarantees  a  source  of  heat  at  the  tankless  coil 


within  a  temperature  range  ot  200  to  230  deg  at  all 
times.  It  also  guarantees  the  availability  of  water  in  this 
temperature  range  for  the  heating  system.  These  are 
normally  considered  ideal  temperatures  f«>r  modern  base¬ 
board  and  convector  radiation  systems.  When  connected 
to  older  style  cast  iron  radiation,  these  temperatures  are 
generally  acceptable.  In  the  few  cases  where  these  temper¬ 
atures  are  considered  higher  than  necessary,  a  bypass 
around  the  boiler.  Fig.  6,  can  l>e  used  to  blend  a  fixed 
am«>unt  of  cooler  return  water  with  the  hot  water  from 
the  boiler,  and  thus  reduce  the  temperature  to  radiation. 

Radiant  Floor  System 

When  the  boiler  is  connected  to  floor  radiation  heating 
systems  re<|uiring  lower  temperatures,  an  adjustable  mix¬ 
ing  valve.  Fig.  7,  can  be  arranged  to  control  tbe  tempera¬ 
ture  to  the  floor  panel.  Figure  U  shows  an  alternate 
method  of  piping  for  floor  radiation  heating  systems 
that  has  als*)  been  satisfactory.  However,  this  system  re¬ 
quires  considerable  balancing  when  installed  in  the  field. 
'I'he  flow  of  water  through  the  boiler  must  be  adjusted 
by  throttle  valve  to  match  the  heating  loa<l. 

For  illustrative  purposes  let  us  assume  a  boiler  having 
a  capacity  of  92,(HK)  Btu  per  hr  applied  to  a  radiant 
system  requiring  a  maximum  of  50,000  Ktu  per  hr  and 
maximum  water  tem[>erature  limited  to  140  deg  in  the 
radiation  coils.  With  a  maximum  boiler  water  tempera¬ 
ture  of  230  deg  available  at  the  top  of  the  boiler  and 
140  deg  water  entering  the  bottom  of  boiler,  the  tempera¬ 
ture  rise  through  the  boiler  will  be  90  deg.  With  a  maxi¬ 
mum  of  50,000  Btu  per  hr  required  for  the  load,  the 
volume  of  water  circulated  through  the  boiler  must  be 

50,000 

restricted  at  the  throttle  valve  to - =  l.l 

90  X  8..33  X  60 

gpm.  Since  measurement  of  water  flow  is  not  practical 
in  the  field,  measurement  by  temperature  readings  can 
l>e  substituted.  Surface  type  thermometers  should  be 
applied  both  to  the  radiant  panel  supply  piping  and  to 
the  outlet  connection  at  the  top  of  the  boiler. 

The  room  thermostat  is  adjusted  to  maximum  setting 
(thus  starting  burner  and  circulator)  and  the  throttle 
valve  is  turned  to  full  open.  A  reading  is  made  of  the  ther- 


Supply  to  pans! 


Fig.  7.  Boiler  connected  for  radiant  heating  panels  in  floor 
usir>g  lower  temperatures. 
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To  radiant  panti 


Fig.  8.  An  alternate  method  of  orronging  the  piping  for  floor 
rodiotion  heating  tyttems. 

inonieter  on  the  boiler  outlet  connection  when  the  burner 
Hto|M  by  action  of  the  high  limit  control,  and  in  recorded 
for  future  reference.  When  the  high-liinit  control  realarta 
the  burner,  the  throttling  valve  in  adjunted  to  maintain 
a  temperature  at  the  boiler  outlet  connection  5  deg  lielow 
tlie  temperature  previously  recorded.  As  the  aystem  heats 
up,  both  the  panel  supply  and  return  tem|)eratures  grad¬ 
ually  rise.  Tem|)erHture  at  the  boiler  outlet  connection 
als«i  tends  to  rise,  and  the  throttle  valve  must  be  o|)ened 
actrordingly  to  maintain  a  .S  deg  difference.  Constant 
wak'h  of  this  tem|>erature  during  balancing  is  necessary 
as  is  ailjustment  of  this  valve.  When  the  thermometer  at 
the  radiant  panel  supply  piping  reaches  14()  deg,  lock 
the  throttle  valve  in  this  set  position.  The  balancing  job 
is  then  complete.  Continued  operation  will  allow  temper¬ 
ature  to  rise  an  additional  5  deg  at  which  time  the  limit 
control  will  stop  the  burner.  Circulator  will  continue  to 
run  until  thermostat  is  satisfied.  If  temperature  at  limit 
control  drops  an  amount  e<|ual  to  its  differential  before 
tlM;rmoslat  is  satisfied,  the  burner  will  restart  and  con¬ 
tinue  to  run  until  the  thermostat  is  satisfied  or  the  limit 
control  sto[)s  burner.  In  this  manner  the  maximum 
tem|ierature  to  the  floor  coil  is  limited  hy  action  of  the 
limit  control.  Where  radiant  panel  design  rec]uires  higher 
or  lower  outlet  tem|)erature  than  145  deg,  the  same  pro- 
(redure  should  Im*  followed.  The  ultimate  result  of  this 
adjustment  prinredure  is  the  matching  of  boiler  output 
to  load  required  as  well  as  limiting  maximum  water  tem- 
(M'rature  to  flour  coil. 

When  a  number  of  boilers  are  to  l)e  ap(>Iied  to  a 
housing  project  where  radiant  panel  layouts  and  load 
conditions  are  identical  from  house  to  house,  the  problem 
of  balancing  can  be  practically  eliminated  by  test  in  one 
house  and  substituting  a  fixed  orifice  instead  of  throttle 
valve  in  the  others.  Actual  experience  has  also  shown 
that  fixed  orifice  principle  can  l>e  applied  from  one 
housing  project  to  another  where  load  conditions  are 
similar. 

Figures  9  and  10  show  piping  and  wiring  diagrams 
for  a  boiler  ap)>lied  to  a  radiant  panel  system  using  the 


outdoor  reset  control  system.  The  use  of  this  system 
improves  comfort  conditions  within  the  home  by  vary¬ 
ing  the  temperature  of  water  to  the  radiant  panel  in  re¬ 
lation  to  outdoor  temperatures.  Usually  it  is  accom¬ 
plished  by  varying  the  temperature  of  the  water  in  the 
boiler,  hut  this  method  can  interfere  with  the  performance 
of  the  tankless  coil  to  the  point  where  the  application 
becomes  impractical. 

If  piping  and  wiring  are  arranged  as  shown  in  Figs. 
9  and  10,  an  outdoor  reset  control  can  he  applied  success¬ 
fully  without  impairing  the  supply  of  dcimestic  hot  water. 
An  examination  of  the  piping  diagram  shows  a  solenoid 
valve  applied  in  place  of  the  throttle  valve  shown  in 
Fig.  5.  In  smaller  homes  having  heat  loss  of  75,000  Htu 
per  hr  and  less,  this  valve  should  have  a  7/32  in.  port 
o[>ening.  Circulator  operation  is  controlled  hy  the  room 
thermostat  and  if  the  outdoor  reset  control  is  proj)erly 
selected  and  adjusted,  the  circulator  will  run  constantly 
during  the  heating  season.  Temperature  of  water  to  the 
radiant  panel  is  controlled  by  the  outdoor  reset  control, 
which  opens  the  solenoid  valve  and  starts  the  burner 
when  a  rise  in  temperature  is  required.  A  demand  for 
domestic  hot  water  will  quickly  close  the  solenoid  valve 
through  action  of  the  boiler  operating  control,  and  thus 
a.ssure  a  supply  of  domestic  hot  water.  Protection  of  the 
tankless  coil  is  also  provided  by  the  boiler  operating  con¬ 
trol  if  boiler  water  temperature  should  drop  below  the 
minimum  level  re(|uired  for  domestic  hot  water  because 
of  prolonged  opening  of  the  solenoid  valve. 

From  the  foregoing  discussion  it  is  apparent  that  the 
same  application  of  boiler  0|)eratlng  controls  can  be  used 
on  any  ty)ie  of  hot  water  beating  system  using  fixed 
temperature  thermostats  with  the  same  tem|)erature  set¬ 
tings  and  the  same  wiring  hook-up. 

Having  established  the  conditions  involved  in  the  de¬ 
sired  operation,  the  next  stop  is  a  search  for  the  ideal 
control  or  combination  of  controls. 

Control  Design  Requirements 

Some  of  the  factors  or  desirable  characteristics  required 
of  the  controls  are:  Reliability,  quick  response,  simple  and 
foolproof  switching,  low  differential  and  reasonably  close 
tolerances,  and  low  cost. 

The  Spencer  snap  acting  disc  type  control  Incorporates 
all  of  these  characteristics  and  for  this  reason  was  chosen 
for  laboratory  and  field  testing  in  the  original  application 
study. 

Many  millions  of  disc  type  controls  are  in  use  in  home 
and  industrial  epuipment  throughout  the  world  and  size¬ 
able  percentages  of  these  controls  have  been  operating 
for  15  years  or  more. 

Other  millions  of  disc  type  circuit  breakers  are  widely- 
used  in  military  and  commercial  aircraft  and  automotive 
e(|uipment,  successfully  meeting  the  stringent  operating 
requirements  for  performance  and  durability  required  in 
such  applications. 

In  the  disc  type  control,  the  thermal  element  itself  has 
low  mass  and  is  extremely  sensitive  to  temperature  change, 
res[>onding  with  en  abrupt  snap  action  which  eliminates 
the  need  of  magnets  over  centered  springs  or  other  auxil¬ 
iary  mechanism.  When  associated  with  heavier  masses 
such  as  the  mounting  plate  of  a  tankless  heater  coil,  it 
responds  rapidly  and  with  consistent  ref>eat  performance 
to  radiant  as  well  as  conducted  or  convected  heat. 
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Heavy  duty  contact  structures  and  current  carrying 
members  of  the  switching  mechanism  can  be  used  to 
insure  simple  yet  rugged  electrical  design  with  contact 
pressures  and  current  capacity  well  beyond  what  is 
normally  required  for  boiler  application.  The  results  of 
accelerated  laboratory  testing  as  well  as  investigation  of 
actual  field  experience  indicated  control  life  possibilities 
far  and  above  the  specific  requirements  for  the  boiler 
application  with  a  normal  expectancy  of  15  to  20  years. 

To  help  other  boiler  engineers  develop  a  successful 
fixed  temperature  surface  nvointed  control  system  of  this 
type,  several  details  which  came  out  of  the  original  appli¬ 
cation  work  may  be  of  interest. 

It  is  recommended  that  the  old  approach  of  looking  on 
the  tankless  domestic  water  heating  system  as  secondary 
to  the  house  heating  function  of  the  boiler  be  dropped, 
lender  this  earlier  concept,  the  control  of  boiler  temper¬ 
atures  as  indicated  by  boiler  thermometer  is  the  criterion 
of  system  performance.  Actually,  the  boiler  thermometer 
may  be  located  at  a  point  some  distance  from  the  tankless 
coil  installation,  and  what  it  indicates  may  have  minor 
significance  in  relation  to  tlw;  heating  of  domestic  hot 
water. 

If  the  engineer  will  adopt  the  concept  that  the  supply 
of  domestic  hot  water  is  of  primary  importance  and  con¬ 
sistent  maintenance  of  temperature  at  the  tankless  coil 
mounting  point  is  the  real  criterion,  he  will  find  that  he 
not  only  can  work  out  an  excellent  control  system  for  the 
domestic  hot  water  function  but  a  very  simple  and  practi¬ 
cal  control  system  for  the  house  heating  function  as  well. 

Temperature  Gradients 

Another  consideration  the  application  engineer  should 
include  in  his  evaluation  of  fixed  tenqjerature  surface 
mounted  controls  has  to  do  with  temperature  gradients. 

Regardless  of  whether  a  thermostat  has  a  fixed  or 
adjustable  .setting,  it  will  operate  with  some  temperature 
gradient  in  any  application.  In  an  adjustable  control, 
compensation  can  be  made  for  the  natural  gradient  by 
shifting  the  setting  dial  a  corresponding  amount  on  the 
adjusting  shaft.  The  effect  of  this  compensation  is  to  give 
the  appearance  of  operation  with  little  or  no  temperature 
lag. 


f 


Supply  to  panel 

Fig.  9.  Piping  for  boiler  opplied  to  rodiont  heating  system 
usir>g  outd^r  reset  control. 


To  burner 

Fig.  10.  Wiring  for  a  boiler  applied  to  rodiont  heating  system 
usirtg  outdoor  reset  control. 


In  a  fixed  temperature  control,  factory  calibration  is 
made  without  compensation  for  gradient,  and  the  tem- 
(rerature  lag  thus  becomes  very  evident.  Compensation 
is  easily  achieved  by  specifying  temperature  settings 
which  take  the  gradient  into  account. 

In  the  application  of  tem|)erature  controls  to  a  house 
heating  boiler,  the  amount  of  gradient,  or  lag,  is  de¬ 
pendent  on  many  things:  The  rate  at  which  temperature 
change  takes  place  in  the  boiler  under  both  firing  and 
standby  conditions,  the  mass  of  the  thermal  element  of 
the  thermostat  and  the  manner  in  which  it  is  supported, 
the  method  of  mounting  the  thermostat  and  the  radiation 
losses  which  result. 

Design  of  Cold  Water  Pocket 

So  far  as  working  out  a  tem{)eralure  control  system  of 
the  present  ty|)e  is  concerned,  care  should  be  taken  in  the 
design  of  the  cold  water  pocket.  Not  only  should  this  be 
fitted  snugly  against  the  inside  of  the  tankless  coil  mount¬ 
ing  plate,  but  its  size  must  be  correlated  to  the  end  result 
desired. 

In  the  first  test  set-up  leading  to  the  present  system, 
the  water  pocket  was  made  large  enough  to  cover  the 
whole  area  behind  the  control  thermostat.  This  gave 
burner  “on”  time  of  around  ten  seconds  after  hot  water 
draw  was  started,  which  is  too  fast,  liecause  it  causes  too 
many  unnecessary  o|M;rutions  of  the  burner. 

Calculations  based  on  the  physical  constants  of  the 
system  indicated  ideal  burner  “on”  time  of  around 
thirty  seconds,  and  this  was  achieved  by  reducing  the 
size  of  the  water  pocket,  so  that  it  only  partially  covered 
the  area  behind  the  o{>erating  control. 

Mounting  of  Controls 

Another  factor  which  proved  to  be  important  was  the 
mounting  of  the  two  fixed  setting  controls  on  the  tankless 
coil  plate.  A  flat  surface  is  preferable  to  one  that  is 
curved.  Any  weld  spatter  should  I>e  removed  from  the 
mounting  surface,  and  a  bracket  should  be  provided 
which  will  clamp  firmly  the  two  controls  against  the  coil 
plate.  A  suitable  enclosure  should  l)e  provided  for  the 
two  controls,  not  only  to  enclose  the  electrical  wiring, 
but  also  to  shield  the  controls  from  any  drafts  of  air 
which  would  affect  their  response  to  temperature  change 
in  the  coil  plate.  The  enclosure  should  preferably  be 
insulated. 
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With  theM  provision*  worked  out,  the  controls  were 
found  to  give  remarkably  consistent  repeat  performance 
with  about  10  deg  gradient  as  measured  at  the  coil  plate 
location,  although  the  boiler  thermometer  often  showed 
readings  of  considerable  variation  under  the  numerous 
combinations  of  operating  conditions  which  were  in* 
vestigated. 

Service  History 

Use  of  the  fixed  setting  temjierature  controls  gives  the 
contractor  assurame  that  the  installation  will  perform 
immediately  in  the  home  just  as  it  o|>erated  in  the  manu¬ 
facturer’s  laboratory.  The  contractor  does  not  have  to 
worry  about  juggling  temperature  settings  for  optimum 
ofjeration  in  the  home  after  installation  nor  does  he  have 
to  l»e  concerned  with  the  house  owner  ex|)erinienting  with 
the  adjustment  of  the  controls  feeling  that  he  can  save 
in  fuel  consumption.  Many  times,  the  house  owner  who 
exfieriments  with  boiler  control  adjustments  finds  ulti¬ 
mately  to  his  sorrow  that  he  is  not  taking  maximum  ad¬ 
vantage  «)f  the  capabilities  of  his  boiler  in  doing  the  most 
efficient  joh  for  a  minimum  cost.  Often  he  will  lock  the 
control  system  out  by  crossing  operating  and  high-limit 
settings  without  realizing  it. 

Service  experience  based  on  field  results  with  fixed 
tem|)erature  controls  have  shown  over  the  past  three 
years  that  service  calls  created  by  improper  control  set¬ 
ting  have  l>een  practically  eliminated.  This  is  attributed 
to  the  fact  that  fixed  setting  temperature  controls  enable 
the  manufacturer  to  maintain  supervision  of  the  installa¬ 
tion  throughout  its  use.  In  addition,  the  installer  does  not 
have  to  guess  at  the  profjer  initial  setting  of  adjustable 
controls  and  then  make  several  comehack  calls  to  get 


optimum  operation  and  a  “satisfied”  customer.  The  man 
whose  installation  works  correctly  from  the  first  day  of 
use,  develops  a  far  better  reputation  for  good  work  than 
one  who  must  make  several  service  calls  before  the  unit 
o|)erates  as  advertised. 

At  the  same  time,  the  service  man  or  c<#ntractor  dijes 
not  get  paid  for  the  additional  comeback  calls  involved 
in  adjustments  and  if  these  can  l)e  eliminated,  his  profits 
are  much  greater. 

The  operation  of  the  installation  can  also  be  checked 
out  far  more  easily  and  less  ex|)ensively.  The  fixed  tem- 
|>erature  control  either  operates  or  it  doesn’t.  This  can 
Ik!  proven  out  by  simply  running  the  unit  through  a 
prescril»ed  series  of  operations,  and  if  a  control  is  at 
fault,  it  is  immediately  apparent.  In  this  cas<*  a  replace¬ 
ment  can  l»e  made  on  the  spot  without  inconvenience  to 
the  home  owner  and,  of  course,  at  negligible  expense 
to  the  installer. 

Further  advantages  involved  in  checking  out  the  sys- 
Umi  result  from  the  elimination  of  the  repetitive  checks 
which  have  been  made  in  the  manufacturers  laboratory. 
With  adjustable  type  controls,  it  is  desirable  to  make 
elaborate  checks  of  the  system  when  installed,  and  these 
«)ften  involve  several  long  and  expensive  runs.  After 
each  adjustment  a  verification  run  must  be  made.  The 
fixed  tem|)erature  control  system  is  checked  out  much 
more  easily  with  sizeable  cost  savings  in  installation. 

The  fixed  temperature  control  location  should  be  one 
that  is  readily  accessible  to  the  installer  or  service  man 
but  with  limited  access  to  the  home  owner.  Experience 
has  shown  that  this  can  l>e  accomplished  without  sacrific¬ 
ing  performance.  Thus,  if  it  becomes  necessary  to  replace 
a  control,  it  can  l>e  done  on  the  spot  with  minimum  cost. 


Gravity  Warm  Air  Heats  Basementless  House 


An  investigation  of  the  (lerformance  of  a  gas-fired  wall 
heater  installed  in  a  basementless  house  was  completed  by 
the  Natioial  Bureau  of  Standards.  Sponsored  hy  the  Fed¬ 
eral  Housing  Administration,  the  study  was  conducted  in 
the  Bureau’s  test  bungalow  by  O.  N.  McDorman  and  P.  H. 
Achenbach  of  the  NBS  heating  and  air  conditioning  lab¬ 
oratories.  The  pur|>ose  was  to  determine  the  temperature 
distribution  produced  in  the  test  bungalow  by  a  typical 
wall  heater  using  either  gravity  circulation  of  the  air  or 
a  small  booster  fan.  Horizontal  and  vertical  temperature 
gradients  were  observed  as  a  basis  for  judging  the  accepta¬ 
bility  of  this  type  of  heating  system  for  various  climates 
and  f(»r  houses  of  different  sizes.  The  observed  heat  loss 
of  the  test  house  was  also  compared  with  computed  values 
to  determine  whether  the  rapacity  rating  of  a  gravity 
warm  air  furnace  should  l>c  reduced  by  some  fixed  per¬ 
centage  when  such  a  furnace  was  located  on  the  living 
level  of  a  one-story  house. 

Results  reveal  that  the  heat  hiss  of  the  structure  was  not 
significantly  greater  than  for  other  similar  heating  meth- 
(hIs  where  the  heating  unit  is  entirely  enclosed  in  the 
heated  space.  It  was  also  found  that  ceiling  insulation 
is  desirable  to  restrict  heat  loss  upward  and  to  promote 
radiation  downward  from  the  warm  ceiling  surface. 

The  test  bungalow  was  constructed  at  the  National 
Bureau  of  Standards  for  research  in  heat  transfer  phe¬ 


nomena.  It  has  four  rooms,  a  bath,  and  a  small  central 
hallway.  Its  floor  area  of  616  sq  ft  approaches  the  lower 
limit  of  acceptable  area  for  detached  single  family  dwell¬ 
ings.  Entire  heating  systems  can  be  installed  in  the  bunga¬ 
low  to  obtain  data  for  estimating  the  performance  of  these 
heating  devices  in  actual  dwellings.  The  bungalow  is  en¬ 
closed  within  an  insulated  enclosure  so  the  temperature 
outside  the  house  can  be  maintained  at  any  level  that 
might  be  encountered  throughout  the  United  States. 

In  the  present  investigation,  the  heater  was  located  near 
the  center  of  the  house.  The  distance  from  the  supply 
grille  to  the  most  remote  doorway  of  a  connecting  room 
was  about  5  ft,  and  the  distance  to  the  center  of  the  most 
remote  room  was  about  11.5  ft.  There  was  no  more  than 
one  doorway  between  the  heater  and  any  room  to  be 
heated.  Thus,  the  installation  was  favorable  to  good  tem- 
|)erature  distribution  from  the  standpoint  of  floor  area  to 
l>e  served,  heater  location,  room  arrangement,  and  dis¬ 
tance  from  the  heater  to  each  of  the  connecting  doorways. 

The  wall  heater,  with  or  without  a  booster  fan,  delivers 
a  supply  of  warm  air  from  one  or  more  grilles  with  center 
lines  78  to  80  inches  above  the  floor  level.  Since  practi¬ 
cally  no  duct  system  is  used,  the  heater  can  deliver  warm 
air  directly  into  only  one,  two,  or  three  rooms,  depending 
on  the  heater  location. 
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Design  and  operating  features  of  warm-air  furnaces  and 
warm-air  systems  for  residences  and  for  larger  buildings 
are  developed  in  the  light  of  many  years  of  research. 
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In  •  general  sense,  the  term  "werm-air  heating"  applies  to  any  method  of  heating 
in  which  the  air  is  warmed.  For  example,  a  steam  blast  coil,  an  electrical  resistance  coil, 
or  a  refrigeration  condenser  coil  inserted  in  an  air  stream,  or  the  storage  chamber  of 
a  solar>heated  device  that  eventually  heats  circulating  air  may  be  called  warm  air 
heating  devices.  Hence,  although  the  following  discussion  is  centered  upon  the  con¬ 
ventional,  warm-air  furnace  heating  system,  many  of  the  comments  apply  directly 
to  non-conventional  types,  inasmuch  as  basic  laws  of  heat  transfer  are  involved. 


lion  and  waH  delivered  into  the  room  above  through  a 
large  grilled  opening  in  the  floor. 

(c)  Gravity  Hot-Air  Furnace  ( Fre-191H).  These  early 
systems  were  installed  without  })eneht  of  engineering 
knowledge.  Air  flow  was  restricted,  and  the  furnaces  were 
aptly  descril>ed  as  “hot-air”  furnaces,  since  the  air  tem¬ 
peratures  were  in  excess  of  2(K)  deg  F. 

(d)  Gravity  IFarm-Air  Furnace  ( Fre-1930).  The  early 
experimental  work  at  the  University  of  Illinois  hy  Pro¬ 
fessors  A.  C.  Willard  and  A.  P.  Kratz  in  the  period  fol¬ 
lowing  1918  showed  that,  for  example,  markedly  im¬ 
proved  results  could  l)C  obtained  by  the  use  of  stream¬ 
lined,  amply  sized  return-air  ducts,  large  warm-air  stacks, 
and  registers  with  ample  free  area.  In  these  improved 
systems  the  actual  operating  register-air  tem|>erature  was 


a  warm-air  furnace 


is  defined  as  a  heat-transfer  de- 
X  vice  in  which  heat  is  released  on  one  side  of  the  heat- 
exchanger  surface  and  heat  is  absorl>ed  by  circulating 
air  on  the  other  side,  a  large  numl>er  of  devices  can  be 
included  in  this  category,  some  of  which  are  illustrated 
in  si-hematic  form  in  Fig.  1. 


Early  Types 

(a)  Stove.  The  earliest  ancestor  of  the  present-day 
warm-air  furnace  is  the  parlor  stove,  sometimes  referred 
to  as  the  pot-bellied  st«»ve.  Aside  from  the  cheery  aspects 
of  the  flame  that  could  Im;  viewed  through  the  isinglass 
openings,  the  stove  was  a  utility  that  was  tolerated  but 
not  aesthetically  admired. 

(b)  Fii>eleii.%  Furnace.  Warmed  air  rose  by  gravity  ac- 
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e).  Early  forced  air  conversion  units 


di  Gravity  warm-air  furnace 


Fig.  1.  Developmental  stoges  of  forced-air  furnace. 
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Low  boy  furnaco  High^boy  up-flow  furnact 


Fig.  2.  Current  types  of  forced-oir  furnaces. 


much  les»  than  the  a.ssumed  det^ign  value  of  175F,  even 
under  design  weather  loads. 

(el  Early  Forced- Air  Conversion  Models  (Pre-l9‘P/}. 
Even  in  the  greatly  improved  gravity  warm-air  furnace 
system  the  surfaces  had  to  l)e  extensive  and  the  furnaces 
were  large  in  size.  The  obvious  step  to  increase  the  heat 
transfer  rate  was  to  use  some  mechanical  means  for  cir¬ 
culating  the  air.  Pro(>eller  fans  located  in  the  return-air 
boot  or  in  the  bonnet  were  found  to  he  lacking  in  pres¬ 
sure  and  capacity.  When  centrifugal  fans  were  placed 
in  a  compartment  attached  to  the  casing,  it  was  found 
that  furnace  casings  had  to  he  made  smaller  to  prevent 
hy-passing  the  heating  surface.  Later,  casings  l)ecame 
rectangular  and  smaller;  fans,  filters,  burners,  and  con¬ 
trols  were  integrally  built  into  the  casing,  and  a  whole 
new  line  of  products  was  introduced.  In  the  trade,  the 
centrifugal  fans  used  for  warm-air  furnaces  are  referred 
to  as  “blowers,”  a  term  which  will  he  uwhI  in  the  re¬ 
mainder  of  this  article. 

Modern  Types 

(f)  Current  Forced-Air  Furnace  Types.  The  current 
types  of  furnaces,  some  of  which  are  illustrated  in  Fig.  2, 
show  a  great  diversity  of  shapes  and  arrangements. 
Among  the  principal  types  used  for  residences  and  small 
buildings  the  following  arrangements  are  common: 

1. 1 )  Low-hoy  arrangement  with  furnace  and  blower  in 
separate  compartments,  and  with  air  discharged  up¬ 
wards.  Used  for  basement  installation,  hut  also  usable 
with  furnace  closets  located  on  the  first  story. 

(2)  High-hoy  arrangement  with  up-flow  of  air,  in  which 
the  blower  is  located  at  the  bottom  of  the  casing 
and  the  heat  exchanger  is  located  at  the  top.  Used 
for  either  basement  installation  or  for  first-story  in¬ 
stallation. 

(.3)  High-boy  arrangement  with  down-flow  of  air,  in 
which  the  blower  is  located  at  the  top  of  the  casing 


and  the  heat  exchanger  is  located  below  the  blower. 
Used  mainly  for  first-story  installation  in  which 
warm  air  is  discharged  downward. 

(4)  Horizontal  arrangement  in  which  the  blower  and  the 
heat  exchanger  are  located  side  by  side  and  the  warm 
air  is  discharged  horizontally.  Used  for  basement  or 
attic  installati«>ns,  or  crawl-space  installations. 

The  current  types  are  integrally  designed  and  coordi¬ 
nated  units  in  which  the  blower  and  control  equipnu'nt 
are  selected  and  arranged  for  the  specific  unit.  In  fact, 
in  the  smaller  sizes  of  high-hoy  units,  the  furnace  package 
consists  of  a  factory-wired  and  factory-installed  assembly 
of  heat  exchanger,  blower,  blower  motor,  filter,  controls, 
and  humidifier. 

Special  Types 

(g|  Other  Current  Types  of  Equipment.  The  dividing 
line  between  a  warm-air  furnace  and  a  device  which  is 
not  a  warm-air  furnace  is  difficult  to  define  sharply.  The 
following  are  included  here  as  s|)ecial  t>|)es  of  warm-air 
furnaces.  See  Fig.  .3. 

( 1 )  Space  Heater.  This  reminder  of  the  early  parlor  st»)ve 
still  |>ersists.  Most  space  heaters  are  gravity  circulat¬ 
ing  systems,  hut  sc»me  are  provided  with  pro}>eller 
fans  to  stir  the  room  air.  No  ducts  are  attached. 
Oil-fired  and  gas-fired  space  ht'aters  are  available, 
some  of  them  with  thermostatic  control  equipment. 
(2 1  Floor  Furnace.  This  device  is  reminiscent  of  the 
early  pipeless  furnace,  hut  on  a  much  smaller  scale 
and  with  refinements  of  automatic  firing  and  con¬ 
trols.  The  unit  is  usually  attached  to  the  ceiling 
joists  of  the  basement  and  is  ductless.  The  circulating 
air  temjierature  is  extremely  high  with  gravity  cir¬ 
culating  units. 

(3)  IF  all  Furnace.  This  device  is  a  space-saving  unit 
that  is  installed  in  the  wall  of  a  room  and  is  usually 
a  gravity  circulation,  pipeless  unit.  Some  are  tall  and 
some  are  low  enough  to  he  installed  just  above  the 
baseboard. 


With  Of  sfithout 
conrwcting  duett 


Oifoct  hrod,  floor  moM 
unit  hoator 

Fig.  3.  Allitd  vertiont  of  forc«d-oir  furnoCM. 
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Fig.  4.  Terminology  related  to  furnoce  performonce. 


(4)  Direct-f  ired  Lnit  Heater.  Lnit  heaters  can  l>e  direct- 
fired,  either  with  or  without  a  circulating  fan  be¬ 
hind  the  heat  exchanger  surface.  Lsed  mainly  for 
industrial  or  commercial  installations. 

(5)  Direct-Fired  Floor-Model  Unit  Heaters.  Extremely 
large  unit  healers  are  available  either  with  or  with¬ 
out  duct  connections  Used  for  commercial  and  in¬ 
dustrial  buildings.  Capacities  in  excess  of  l,fK)0,(K)0 
Ktu  per  hr  are  available. 

(6)  Industrial  Warm-Air  Furnaces.  Industrial  warm  air 
furnaces,  or  heavy-duty  furnaces,  are  available  with 
capacities  in  excess  of  1,00(),C)00  Btu  j)er  hr.  Used 
for  schools,  churches,  commercial  buildings,  and 
industrial  buildings. 

(7)  Aircraft  Air  Heaters.  Direct-fired  air  heaters  of  small 
size  but  high  capacity  are  available  for  aircraft 
heating.  These  are  usually  gasoline  fired  heaters. 

The  styles,  models,  and  types  of  warm-air  furnaces  are 
extremely  diverse.  Models  are  available  for  burning  wood, 
coal,  coke,  oil  fuel,  kerosene,  natural  gas,  bottled  gas,  and 
manufactured  gas.  The  diversity  was  the  result  of  de¬ 
mand;  the  demand  of  special  building  types  and  the  de¬ 
mands  of  both  the  builder  and  the  public  for  small,  efTi- 
cient,  and  economical  units. 


in  which 

(cfmlb  >•  the  air-flow  rate  in  cfm  as  measured  at 
bonnet  temperature, 

db  is  the  density  of  air  corresponding  to  bonnet 
temperature, 

tb  is  the  bonnet-air  temperature,  deg  F,  and 

tr  is  the  return-air  temperature,  deg  F. 

(c)  Duct  Heat  Loss  is  the  heat  loss  from  the  warm-air 
ducts  to  the  space  surrounding  the  ducts,  in  units  of 
Btu  per  hr. 

id)  Register  Delivery  is  the  heat  available  in  the  air  that 
is  delivered  from  the  registers  into  the  space  to  be 
heated,  and  is  in  units  of  Btu  ()er  hr. 

Delivery  =  (cfm),^  (60)  (0.24)  (d^*,)  Ul 

-  in  which 

(cfm)reg  is  the  air-flow  rate  as  measured  at  register- 
air  temperature, 

df^c  is  the  density  of  air  corresponding  to  register- 
air  tem|)erature,  in  units  of  lb  per  cu  ft,  and 

tf,.^  is  the  register-air  temjierature,  F. 

(e)  lionnet  Efficiency  is  the  ratio  of  the  capacity  to  the 
input. 

(f)  Duct  Transmission  Efficiency  is  the  ratio  of  the  reg¬ 
ister  delivery  to  the  capacity. 

(g)  Flue  Gas  Loss  is  the  heat  loss  of  the  flue  gases,  ex¬ 
pressed  as  a  ])ercentage  of  the  heat  input,  and  in¬ 
cludes  both  sensible  and  latent  heat  losses.  See  Fig 
5  for  a  typical  flue-gas  loss  curve. 

(h)  Combustion  Efficiency  is  100  minus  the  flue  gas  loss, 
expressed  as  a  percentage. 

Testing  and  Rating  of  Furnaces 

A  given  furnace  in  combination  with  a  given  blower 
can  Ik*  operated  in  a  number  of  different  ways  and  pro¬ 
vide  almost  an  indefinitely  large  number  of  different 
capacities  and  efficiencies.  For  example,  the  rate  of  heat 


Furnace  Performance  Terminology 

A  few  terms  appear  in  catalog  descriptions  of  warm- 
air  furnaces  which  require  definition:  (See  also  Fig.  4). 

(a)  Input,  or  Heat  Input,  is  the  rate  at  which  heat  is  re¬ 
leased  inside  the  furnace  and  is  in  units  of  Btu  per  hr. 

For  Gas: 

Input.  \ 

Btu  |ier  hr  J 

For  Oil: 

Input,  \ 

Btu  jier  hr  J 

For  Coal: 

Input.  \_/  Pounds  of  coal  \  /  Heating  Value,  \ 
Btu  |>er  hr  /  ^  \  per  hour  /  \  Btu  per  pound  j 

(b)  Capacity,  or  Bonnet  Capacity,  is  the  heat  available  in 
the  air  at  the  furnace  bonnet,  in  units  of  Btu  jier  hr. 

Capacity  — ^  (cfmlb  f^>0)  (0.24i  (dj,)  (tb~tr) 


(Cubic  feet  of  gas  \  /  Heating  Value,  \ 
l)er  hour  j  \  Btu  per  cu  ft  j 

(Gallons  of  oil  \  I  Heating  Value,  \ 
|)er  hour  j  \  Btu  per  gallon  J 


Fig  5.  Flue  gas  tosses  with  natural  gas  as  fuel. 
(U.  of  III.  Eng.  Exp.  Sta.  Circ.  44) 
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Fig,  6.  Typical  trends  of  furnace  performance  tests. 

input  to  the  furnace  cimld  be  successively  increased  with 
a  fixed  speed  of  the  blower  and  a  set  of  performance 
data  taken.  After  this,  the  whole  set  of  tests  could  be 
repeated  with  antdher  sjteed  of  the  blower.  From  the 
standpoint  of  a  c(»mmercial  rating,  it  becomes  necessary, 
therefore,  to  hold  some  of  the  variables  at  a  constant 
value  and  to  vary  only  one  item.  This  is  shown  by  a 
typical  performance  curve  for  a  furnace,  as  shown  by 
Fig.  6.  For  this  furnace  the  rate  of  fuel  input  was  succes¬ 
sively  increased  after  each  test,  but  each  time  the  blower 
speed  was  so  adjusted  that  the  temperature  rise  of  the 
circulating  air  over  the  furnace  was  maintained  at  a 
constant  value  of  KK)  deg.  The  typical  curves  in  Fig.  6 
show  some  interesting  trends,  common  to  all  furnace 
|)erformance  tests: 

(a)  In  common  with  most  heat  transfer  devices,  the 
maximum  efficiency  occurs  at  a  low  value  of  input. 
In  fact,  the  efficiency  gradually  decreases  as  the  input 
is  increased. 

(b)  The  capacity  increa.ses  with  the  increase  in  input, 
but  not  in  linear  relationship.  Theoretically,  if  the 
input  could  I>e  made  large  enough  the  capacity 
could  be  extended  indefinitely. 

(c)  The  flue  gas  temperatures  constantly  increase  with 
an  increase  in  input  since  the  heat  exchanger  sur¬ 
face  is  fixed  in  amount. 

(d)  Since  the  tests  were  conducted  with  a  constant  rise 
in  temperature  of  the  circulating  air  (lOOF)  the 
required  air-flow  rate  also  increased.  Note  that  it 
would  be  possible  to  conduct  tests  with  a  constant 
flow  rate  and  a  constantly  increasing  air  tempera¬ 
ture. 

From  the  standpoint  of  the  engineer  a  complete  |)er- 


formance  curve  of  the  type  shown  is  much  more  in¬ 
formative  and  useful  than  a  single-point  rating,  but  a 
single-point  rating  is  the  only  kind  of  rating  that  is 
acceptable  to  the  trade  in  general.  Every  manufacturer 
is  interested  in  a  rating  of  the  single-point  type.  The 
user  is  also  interested  in  a  single-point  rating  so  that  he 
can  select  a  furnace  for  a  given  job  and  have  reasonable 
assurance  that  it  is  adequate  but  not  too  large. 

Limits 

Theoretically,  the  furnace  whose  performance  curves 
are  shown  in  Fig.  6  could  he  rated  at  any  value  between 
say  10,00()  Btu  per  hr  up  to  160,000  Btu  |)er  hr  input. 
As  a  matter  of  fact  if  no  limits  of  any  kind  were  imposed 
the  furnace  could  have  been  tested  with  higher  and 
higher  inputs  until  finally  the  furnace  disintegrated.  It 
becomes  obvious  that  in  order  for  a  manufacturer  to 
specify  a  single-point  rating  it  is  necessary  for  the  test¬ 
ing  laboratory  to  impose  some  arbitrary  limits,  or  boun¬ 
daries,  as  to  what  is  acceptable.  The  single-point  rating 
that  is  finally  chosen  would  not  necessarily  be  a  point  of 
maximum  efficiency,  since  the  maximum  efficiency  was 
obtained  at  an  abnormally  low  input  and  capacity.  On 
the  other  hand,  the  single-point  rating  W(»uld  not  l)e  one 
for  which  the  equipment  was  strained  to  the  last  notch. 
The  arbitrary  limits  that  hap|)en  to  be  selected  by  in¬ 
dustry  are  not  important  for  this  iliscu.ssion.  What  is 
important  is  that  industry  has  sensibly  and  wisely  agreed 
upon  certain  limits  not  only  for  the  safeguard  of  the 
consumer,  but  primarily  for  the  protection  of  the  manu¬ 
facturer  who  hopes  to  stay  in  the  business.  Industry 
could  mutually  agree  upon  a  value  of  say  75%  as  the 
minimum  bonnet  efliciency  that  would  be  acceptable. 
Or,  a  flue-gas  temperature  of  say  8(K)F  could  he  consid¬ 
ered  as  the  maximum,  or  the  surface  t(‘m|>erature  of  the 
heat  exchanger  could  be  limited  to  say  0(K)F,  or  the  draft 
could  be  limited,  or  all  of  these  limits  could  be  imposed 
simultaneously.  Whatever  capacity  that  corresponded  with 
the  most  stringent  limit  would  then  l>e  the  capacity  fur 
rating  purpr»ses.  In  practice,  an  extremely  stringent  set 
of  limits  have  been  imposed  by  the  manufacturer  acting 
through  such  laboratories  as  the  American  Gas  Asso¬ 
ciation  Testing  I^aboratory.  In  general,  the  single-point 
ratings  that  are  given  in  catalogs  are  reasonably  attain¬ 
able  values  for  a  well-designed  installation.  A  typical 
single-point  rating  for  a  small  gas-fired  furnace  would 
show : 

Input  . .  .  ‘X),(KK)  Btu  per  hr 

Capacity  .  72,fKK)  Btu  jn-r  hr 

All  gas-fired  forced-air  furnaces  that  bear  the  approval 
lal)el  of  the  American  Gas  AssfKriation  show  a  bonnet 
efficiency  of  80  percent,  no  more  and  nf»  less. 

Selection  of  Furnace  for  a  Given  Intfallafion 

The  selection  of  a  furnace  for  a  given  installation  is 
simple  in  principle  since  it  consists  of  selecting  a  furnace 
whose  capacity  is  adequate  to  take  care  of  the  heat  losses 
for  the  building  under  design  weather  conditions.  In 
practice,  a  numl>er  of  minor  points  arise  that  require 
clarification.  For  example,  if  the  register  delivery  is  to 
be  made  equal  to  the  design  heat  loss,  the  manufactur- 
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Fig.  7a.  (Left)  Schematic  diogrom  of  a  forced-oir  heating  system.  Fig.  7b.  (Right)  Static  pressure  characteristics  of  a  blower-furnace 

combination.  (U.  of  III.  Eng.  Exp.  Sta.  Bui.  300) 


er’e  catalog  ehould  either  stale  the  delivery  or  give  some 
mean*  of  e»timating  the  duct  traiiHiniHHion  efficiency.  In 
this  connection,  the  design  manuals  of  the  National  Warm 
Air  Heating  and  Air  Conditioning  Association  arbitrarily 
assume  that  the  register  delivery  will  be  0.85  time*  tlu; 
bonnet  capacity,  or  in  other  words  that  the  duct  trans¬ 
mission  efficiency  will  be  85  percent.  This  ashumption 
may  be  greatly  in  error  in  large  installation*.  Another 
question  that  arises  in  connection  with  design  heat  losr. 
is  that  of  determining  what  portion  of  the  house  should 
l)e  included  in  the  ht'at  loss  calculation*.  For  example, 
should  the  basement  heat  loss  l>e  considered?  If  not, 
what  should  be  done  with  basement  playroom*  and 
hobby  room*? 


blower  alone  but  for  various  arrangement*  of  casing  and 
filter.  The  performance  curve  No.  6  is  markedly  lower 
than  that  labelled  as  No.  2,  which  is  for  the  blower  with¬ 
out  any  housing.  For  smaller  furnaces,  the  furnace-blower 
combination  should  be  (capable  of  providing  for  an  air 
flow  corresponding  to  a  KX)  deg  temperature  rise  through 
the  furnace  and  against  a  static  pressure  of  0.20  in.  of 
water,  measured  external  to  the  furnace-blower  combina¬ 
tion.  In  other  words,  the  0.20  in.  of  water  is  for  over¬ 
coming  the  frictional  losses  of  the  attached  duct  systems, 
shown  at  left  in  Fig.  7.  The  internal  losses  due  to  fric¬ 
tional  effe<'t*  and  expansion  losses  within  the  casing  and 
the  blower  housing  have  l)een  accounted  for  by  the  manu¬ 
facturer  and  need  not  l)e  taken  into  account  by  the  de¬ 
signer  of  the  duct  system. 


Blower  Sizes 

With  larger  units  of  the  industrial  ty|)e,  the  tem|)eralure 
rise  through  the  furnace  is  usually  lower  than  KM)  deg, 
which  corresponds  to  a  larger  air-flow  rate  f»)r  a  given 
heat  input  to  the  furnace  than  is  characteristic  of  the  small 
units.  For  example,  temperature  rises  of  the  order  of  50 
to  70  deg  are  commonly  specified  for  industrial  type  fur¬ 
naces.  Furthermore,  the  external  static  pressure  is  not 
limited  to  0.20  inches  of  water  and  is  usually  consider¬ 
ably  larger. 

In  order  to  satisfy  the  rising  trend  t«>wards  summer 
cooling,  some  furnace-blower  combinations  are  provided 
with  more  than  one  size  of  blower  for  a  given  size  of  fur¬ 
nace.  In  these  arrangements  a  greater  range  of  air-flow 
rates  is  possible  without  over-speeding  a  small  blower  or 
over-loading  the  blower  motor.  Hence,  if  a  given  furna<'e- 
blower  combination  is  to  be  used  in  connection  with  a  re¬ 
frigeration  unit,  a  larger  blower  can  he  made  available 
than  is  normally  used  for  heating  purposes  alone.  This 
large  blower  will  permit  the  use  of  a  cooling  coil  in  the 
air  stream  without  resorting  to  an  auxiliary  fan  for 
overcoming  the  resistance  of  the  cooling  coil. 


For  the  sake  of  uniformity  and  consistency,  one  set 
rule  is  offered  for  the  selection  of  furnaces,  as  follows: 

“Calculate  the  design  heat  loss  for  the  entire  structure, 
including  the  basement  space,  and  select  a  furnace 
whose  bonnet  capacity  is  equal  to  this  design  heat  loss.” 

For  example,  if  the  design  heal  hiss  for  the  first  story 
rooms  is  48,.300  Btu  per  hr  and  that  for  the  basement  is 
lA.fMM)  Btu  per  hr,  the  total  heat  loss  for  the  entire  struc¬ 
ture  is  62,9CM)  Btu  per  hr.  The  furnace  for  this  building 
should  have  a  capacity  equal  to  or  greater  than  62,900 
Btu  per  hr.  The  suggested  rule  applies  to  a  furnace  which 
is  to  be  hK’ated  in  the  space  that  is  to  be  heated.  If, 
however,  the  furnace  is  to  be  located  in  a  separate  build¬ 
ing,  such  as  an  attached  garage  or  in  the  attic  space,  the 
heat  loss  from  the  ducts  will  lie  lost  and  will  not  be  avail¬ 
able  for  heating  the  house.  In  this  case,  it  will  lie  neces¬ 
sary  to  add  a  correction,  to  take  into  account  the  heat  loss 
from  the  ducts  and  the  furnace  casing,  to  the  design  heat 
loss  from  the  structure. 


Blowar  Charactaristici 

The  blower  is  an  integral  part  of  the  smaller  furnace- 
blower  combinations  used  for  residential  heating  and 
the  air-flow  characteristics  are  not  for  the  blower  alone, 
but  for  the  combination.  The  curves  in  Fig.  7,  for  ex¬ 
ample,  show  typical  performance  curves  not  only  for  tite 


Duct  System  Charactaristics 

The  ducts  which  connect  the  furnace-blower  combina¬ 
tion  with  the  registers  and  return  intakes  are  the  only  part 
of  the  entire  system  that  are  not  factory  planned  and  fac- 
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Fig.  8,  Three  types  of  air  duct  systems.  (U.  of  III.  Eng.  Exp.  Sto.  Bui.  415) 


tory  asseinl>le(i.  It  is  true  that  certain  portions  of  the  duct 
system  can  Iw  fre-fahricated,  hut  es.sentially  the  duct  sys¬ 
tem  for  each  joh  is  a  tailor-made  affair,  no  ttso  «)f  which 
are  exactly  alike,  except  perhaps  in  a  housing  project. 

The  duct  system  plass  an  important  part  in  the  final 
c«»st  to  the  owner  since  a  substantial  part  of  the  cost  and 
labor  is  involved  in  installing  the  equipment.  In  Fig.  fi 
are  shown  several  alternate  types  of  duct  sy.stems,  al¬ 
though  in  an  actual  installation  a  combination  of  these 
different  arrangements  might  l>e  used.  In  any  case  the 
basic  arrangements  consist  of: 

fa)  The  trunk  duct  system  with  graduated  size  of  trunk 


Fig.  9.  Loss  of  extended-plenum  fittings,  in  terms  of  equivalent 
ler>gths  of  brorKh  duct.  (U.  of  III.  Eng.  Exp.  Sto.  Bui.  415) 


duct.  This  duct  system,  which  is  practical  for  large 
installations  involves  costly  fittings  and  many 
changes  in  duct  secticm.  This  system  has  proven 
costly  to  install  in  small  jobs  in  spite  of  the  use  of 
prefabricated  fittings. 

lb)  The  box-plenum  duct  system  has  advantages  in  cer¬ 
tain  installations  where  it  is  possible  to  construct 
a  box  plenum.  In  this  arrangement  the  air  is  led  to 
a  central  box,  from  which  a  number  of  individual 
ducts  are  tap[)ed  off  with  butt  take-off  conru*cti«)ns. 
The  most  common  Ux-atitins  of  the  box  pltMium  are 
in  a  central  hallway  (»r  l>elow  the  floor  of  one  wing 
of  a  large  structure. 

fc)  The  extended-idenum  duct  system  is  a  most  practical 
duct  system  especially  for  small  installations.  In  this 
arrangement  the  trunk  duct  is  not  reduced  in  cross- 
sectional  area,  and  a  numl)er  of  branch  ducts  are 
connected  to  the  extended  plenum  with  simple  branch 
take-off  connections. 

( d  I  7'he  individual  duct  system  offers  the  other  extreme 
in  duct  arrangements.  This  system  is  easy  to  install, 
hut  in  many  cases  proves  fairly  ex()ensive  if  a  large 
numl>er  of  individual  ducts  is  to  Im*  run  to  a  far 
end  of  the  building.  Furthermore,  the  heat  loss  from 
the  ducts  can  he  large  and  the  duct  transmission  ef¬ 
ficiency  can  l>e  low.  The  system  is  easy  to  balance. 

'I’he  air  velocity  near  the  furnace  can  l»e  high,  «)ver 
KHH)  fpm,  hut  as  one  proceeds  downstream  the  branch 
ducts  divert  air  away  from  the  plenum,  and  the  air  ve- 
hx’ity  in  the  downstream  portions  of  the  plenum  l>econie 
smaller.  The  reduction  in  velocity  head  in  the  plenum 
is  partially  offset  hy  an  increase  in  the  static  pressure. 
In  fact,  the  static  pressures  in  an  extended-plenum  duct 
system  tends  to  l)e  constant  throughout  the  length  of  the 
duct.  Furthermore,  as  shown  in  Fig.  9,  the  larger  entry 
losses  into  the  branch  ducts  occur  at  the  upstream 
branches  rather  than  at  the  d«)wnstream  branches.  The 
net  result  is,  therefore,  that  a  larger  How  rate  is  obtained 
for  a  given  size  of  duct  at  downstream  branches  than  at 
upstream  branches,  which  is  contrary  to  the  usual  ex¬ 
perience  with  the  reduced  trunk  system.  In  small  jobs 
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Fig.  10.  Choroctertitics  of  small  oir  ducts. 

where  the  adciitioiial  cohI  of  nheet  metal  ut>e(i  Ih  of  little 
conHequenee  eompared  to  the  oaving  in  installation  labor 
and  fabrication,  the  extended-plenum  duct  system  has 
proven  most  practhtal. 

Recent  Trends 

Some  interesting  trends  have  taken  place  during  re¬ 
cent  years,  some  of  which  are  conflicting  in  tendency.  In 
the  first  place,  as  a  natural  outcome  of  the  successful  use 
of  small-duct,  high-velocity  systems  for  aircraft  heating, 
the  idea  of  using  small  ducts  took  hold.  In  fact,  duct  sizes 
ranging  from  3  in.  in  diameter  to  6  in.  in  diameter  have 
l>een  tried.  As  indicated  in  Fig.  10,  a  reduction  in  duct 
diameter  causes  a  sharp  increase  in  air  friction.  Either 
smaller  air-flow  rates  can  be  handled  through  each  duct 
or  larger  pressure  ]osm‘s  can  ))e  maintained  for  the  duct 
system.  In  fact,  as  one  alternative  some  thought  has  been 
given  to  the  use  of  static  pressures  larger  than  0.20  in. 
of  water  for  the  duct  system.  Such  an  increase  can  be 
handled  up  to  a  certain  point  with  commercially  avail¬ 
able  blowers.  However,  when  static  pressures  much  in 
excess  of  0..’i0  in.  of  water  are  contemplated,  the  usual 
simple  low-ctmt  blower  is  no  longer  applicable.  Hence, 
increases  in  static  pressure  are  limited  by  tyjies  of  blow¬ 
ers  that  are  commercially  available. 

The  second  alternative  is  to  decrease  the  air-fl<»w  rate 
handled  by  the  ducts  and  the  entire  system.  'This  can  l>e 
done  up  to  a  |>oint.  It  would  be  possible  to  increase  the 
tem)»erature  rise  through  the  furnace  from  the  current 
1(K)  deg  to  some  value  such  as  1.30  deg  or  even  2tK)  deg. 
This  increase  in  tem|)erature  rise  would  result  in  a 
markedly  lower  air-flow  requirement  for  a  given  capa«> 


ity.  Unfortunately,  the  use  of  higher  bonnet-air  and  reg¬ 
ister-air  temperatures  brings  additional  problems.  In  the 
first  place,  the  furnaces  that  are  tested  for  acceptance 
by  laboratories  must  undergo  a  100  deg  temperature 
rise.  For  any  other  temperature  rise,  special  tests  will 
have  to  be  conducted  and  perhaps  some  changes  made 
in  the  test  provisions.  These  changes  are  not  easy  to 
make  since  they  must  be  accepted  by  a  large  segment 
of  industry,  including  the  public  utilities.  If  such  changes 
are  considered  to  be  a  lowering  of  the  standards,  rather 
than  an  uplifting,  the  changes  are  not  easy  to  make.  In 
the  second  place,  the  higher  air  tem|)eratures  in  the  ducts 
will  result  in  larger  temperature  drops  of  the  air  in  the 
ducts.  Small  ducts  lose  a  proportionally  larger  part  of 
the  initially  available  heat  than  do  larger  ducts  handling 
the  same  velocity  of  air.  By  increasing  the  duct  air 
temperature  the  heat  loss  is  accentuated.  In  the  third 
place  the  introduction  of  high  temperature  register  air 
creates  problems  of  air  stratification  in  the  room.  Special 
diffusers  are  required  in  order  to  obtain  a  quick  diffu¬ 
sion  of  the  high-temperature  air  as  it  enters  the  room 
so  that  the  heated  air  does  not  simply  rise  and  accumu¬ 
late  at  the  ceiling. 

The  current  trend  towards  the  use  of  a  single  system 
<»f  ducts  for  both  heating  and  cooling  has  also  affected 
the  matter  of  duct  sizes.  In  general,  the  air-flow  require¬ 
ments  for  summer  for  a  given  space  are  larger  than  those 
for  winter.  If  a  duct  system  is  to  be  adapted  for  year- 
around  air  conditioning  tbe  small  duct  system,  which 
may  be  most  suitable  for  winter  heating,  may  not  be 
adequate  for  summer  cooling.  It  would  be  possible,  of 
c«>urse,  to  provide  additional  small  ducts  for  use  in  sum¬ 
mer  cooling  alone.  In  any  case,  the  trend  to  smaller  and 
smaller  ducts  has  been  stopped  pending  an  evaluation 
of  the  year-around  air  conditioning  load. 

Warm  Air  Registers 

The  flexibility  of  the  forced-air  heating  system  is  best 
illustrated  by  the  wide  variety  of  registers  that  are  com¬ 
mercially  available  and  the  extremely  diverse  methods 
of  installation  that  are  possible.  In  fact,  registers  can  lx- 
installed  in  the  floor,  the  ba.seboard,  above  the  baseboard, 
high  in  the  sidewall,  in  the  ceiling,  in  the  window  ledge. 


Fig.  1  1.  Temperature  differentials  with  gravity,  auxiliary  fan, 
and  forced-air  systems.  (U.  of  III.  Eng.  Exp.  Sta.  Bui.  318) 
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Fig.  12.  Location  of  floor  diffuser  or  wall  diffuser  below  window. 


or  any  other  place  to  which  a  duct  can  be  run.  The  more 
common  types  of  registers  consist  of: 

(a)  Rectangular  registers  of  perforated  grille  or  straight 
vane  type  that  do  not  provide  for  air  deflection, 

(b)  Rectangular  registers  with  movable  or  adjustable 
vanes  that  permit  deflection,  up,  down,  sideways,  or 
both  vertically  and  horizontally, 

(c)  Baseboard  types  that  have  long  narrow  openings, 

(d)  Diffuser  types  that  attempt  to  mix  the  register  air 
and  the  room  air  rapidly  before  the  air  stream  has 
travelled  far  into  the  room, 

(e)  Ceiling  registers  and  diffusers  of  square,  round,  rec¬ 
tangular,  and  oval-shaped  designs, 

(f)  Rectangular  slots  for  use  in  window  ledges,  in  the 
floors  below  windows,  or  in  the  ceiling  above 
windows, 

fg)  A  multiplicity  of  special  designs  for  special  pur¬ 
poses,  such  as  railroad  cars,  airplane  cabins,  etc. 

In  many  respects  the  registers  are  the  most  important 
aspect  of  the  forced-air  system  as  far  as  the  occupant  is 
concerned,  since  it  is  the  visible  evidence  of  the  system 
in  the  living  quarters.  When  impro|>erly  located  the  reg¬ 
isters  create  drafty  conditions  and  provide  poor  room 
temjierature  conditions.  When  properly  located  the  reg¬ 
isters  can  do  much  to  improve  room  air  temperature 
conditions.  For  example.  Fig.  11  sh<»w8  that  for  a  given 
location  of  the  registers,  the  indoor  temperatures  will 
be  much  more  uniform  with  a  forced-air  system  than 
with  either  a  gravity  or  auxiliary  fan  system.  The  reduc¬ 
tion  in  temperature  difference  with  the  use  of  the  forced- 
air  system  may  be  attributed  not  only  to  the  increase  in 
the  quantity  of  air  which  was  circulated,  but  also  to  the 
decrease  in  the  temperature  of  the  air  which  was  intro¬ 
duced  into  the  rooms. 

.\s  will  be  shown  in  the  next  section  on  duct  arrange¬ 
ments,  the  practical  location  of  a  register  is  governed 
to  some  extent  by  the  type  of  structure  in  which  the 


system  is  installed.  The  use  of  a  baseboard  register  under 
a  window,  for  example,  may  not  be  practical  for  a  system 
in  which  the  supply  ducts  are  carried  overhead.  In  gen¬ 
eral,  (a)  the  register  should  introduce  the  air  into  the 
room  in  such  a  manner  that  the  air  does  not  strike  an 
(K;cupant  that  is  seated  and  at  rest,  (b)  it  should  tend 
to  overcome  the  downdrafts  that  occur  below  windows  and 
cold  walls,  and  (c)  it  should  not  interfere  with  furniture 
placement.  Room  air  velocities  in  the  living  zone  should 
preferably  not  exe^eed  35  fpm  and  the  moving  air  stream 
should  not  deviate  by  more  than  1.0  deg  from  the  room 
air  temperature.  The  perimeter  warm-air  system  in  which 
the  warm  air  is  introduced  through  floor  registers  lo¬ 
cated  along  the  exposed  walls  of  the  structure,  as  shown 
in  Fig.  12,  has  proven  most  successful,  even  for  struc¬ 
tures  built  over  concrete  slab  floors  or  over  unheated 
crawl  spaces. 

Return-Air  Intakes 

The  function  of  the  return-air  intake  or  grille  is  to 
provide  a  means  for  the  room  air  to  be  returned  to  the 
furnace  to  be  reheated  and  recirculated.  In  smaller  resi¬ 
dences  the  u.se  of  one  or  two  return  intakes  has  l)een 
found  to  be  as  satisfactory  as  the  use  of  a  large  number 
of  smaller  intakes.  As  a  matter  of  fact,  if  the  warm-air 
registers  are  located  so  that  a  small  difference  in  tem- 
fierature  exists  from  floor  to  ceiling,  the  location  of  the 
return-intake  is  nut  t<Mi  important,  lufually  satisfactory 
results  have  l>een  obtained  with  the  intakes  at  the  ceiling, 
at  the  high  sidewall,  at  the  low  wall,  at  the  baseboard, 
and  at  the  floor  locations.  The  return  air  from  small  bed¬ 
rooms  escapes  from  the  room  through  the  space  below 
the  closed  door.  The  only  prer:aution  necessary  in  the 
location  of  a  relatively  large  intake  is  to  avoid  a  place 
near  seated  occupants,  not  only  liecause  of  air  movement 
but  also  because  of  air  noise.  A  hallway  bication  will 
usually  meet  the  requirements  of  a  central  location  and 
of  distance  from  seated  occupants. 
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Fig.  13.  Velocity  of  oir  in  front  of  intoke.  (Data  from  Dollo 

Valle,  Control  of  Industrial  Dust,  Mech.  Eng.,  Oct.  1933) 

Contrary  to  popular  l)elief,  room  air  cannot  lie  “pulled” 
towardd  a  return  intake.  In  fact,  tlie  pulling  action  is 
limited  to  the  immediate  vicinity  of  the  intake.  Fig.  13, 
for  example,  shows  how  the  air  velocity  diminishes  rap¬ 
idly  as  the  distance  from  the  intake  increases.  Kven  with 
KMN)  fpm  velocity  at  the  ofiening,  at  a  distance  of  12 
inches  from  the  o|M*ning  the  velwity  was  redm-ed  to  9() 
fpm,  and  at  a  distance  of  24  iiu’hes  from  tlu*  o|)ening  the 
vel<M'ity  was  essentially  room-air  vel<M-ity  or  2.')  fpm. 

An  outdoor-air  intake  can  l>e  provided  in  a  forced-air 
system  for  introducing  outdoor  ventilation  air  into  the 
structure.  .Such  provisions  are  more  common  in  the 
milder  climate  regions  of  the  country.  This  outdoor  air 
should  Im*  conveyed  through  an  individual  duct  leading 
from  the  outdoors  direc-tly  to  the  return  plenum  of  the 
furnace  and  should  he  provided  with  a  manually-o|)er- 
ated  danifier.  The  intriMluction  of  large  ((uantities  of  out¬ 
door  air  into  a  structure  will  result  in  large  fuel  hills 
and  a  lower  relative  humidity  in  the  structure.  In  general, 
even  with  nuMlerately  large  amounts  of  outdoor  air  in- 
troduct^l  into  a  structure  it  is  not  possible  to  huild  up 
indoor  pressures  sufTiciently  to  stop  window  infiltration. 
It  should  lie  realized  that  fireplace  ofienings,  chimney 
oiienings,  door  crackages.  and  window  crackages  {lermit 
air  to  flow  readily  from  the  structure  to  the  outdoors. 

Arrangament  of  Furnace  and  Ducts 

The  discussion  up  to  this  |>oint  has  l>een  with  the 


components  of  the  warm-air  system,  and  not  with  the 
integration  of  the  parts  into  a  whole.  The  arrangement 
of  the  furnaces,  ducts,  registers,  and  intakes  will  be  de- 
|>endent  upon  the  type  of  structure.  Since  each  system  is 
a  hand-tailored  arrangement  for  that  particular  job,  no 
two  contractors  will  agree  in  all  respects  on  the  manner 
in  which  the  job  should  be  installed.  \  numl)er  of  ar¬ 
rangements  in  common  use  are: 

(a)  Basement  furnace  with  ductwork  at  ceiling  of  base¬ 
ment. 

(b)  Utility  Hoorn  hxation  of  furnace  with  ductwork  at 
the  ceiling  of  the  rooms.  This  arrangement  is  com¬ 
mon  with  individual  apartment  units  in  which  each 
tenant  operates  his  own  heating  unit  and  pays  for 
the  fuel  bill. 

(c)  House  built  over  a  concrete  slab  floor.  Furnace  is 
located  in  a  utility  room  and  all  ducts  are  eml>eddcd 
in  the  concrete  fl»>or  to  give  a  perimeter-loop  arrange¬ 
ment.  See  Fig.  14a  and  14c. 

id)  Same  as  (c),  but  with  a  radial-feeder  arrangement 
of  individual  ducts  in  place  of  the  |><‘ri meter-loop 
arrangement.  See  Fig.  14b. 

le)  Slab  floor  with  numerous  air  passages  provided  be¬ 
low  the  floor  through  which  warm  air  can  be  cir¬ 
culated.  This  is  a  warm-air  floor-panel  system,  one 
form  of  which  is  shown  in  f  ig.  14<l.  A  warm-air 
ceiling-panel  system  is  also  available. 

lf)  H  ouse  built  over  a  crawl  space.  In  one  arrangement, 
individual  ducts  are  carried  below  the  floor  to  the 
registers  in  the  floor  or  in  the  baseboard.  In  an¬ 
other  arrangement,  warm  air  is  pumped  into  crawl 
space  and  permitted  to  enter  the  rooms  above 
through  floor  registers,  as  indicated  in  Fig.  14f. 
With  a  crawl-space  plenum  svstem  the  foundation 
wall  requires  special  insulation  and  the  ground  must 
Im*  protected  against  moisture  travel  from  the  grimnd 
to  the  crawl  space.  This  arrangement  may  not  be 
(lermissible  in  areas  where  building  crnles  prohibit 
ductless  systems  in  combustible  areas. 

(g)  Overhead  attic  installation  of  furnace.  Furnaces  are 
available  for  attic  space  installation.  All  ducts  in 
the  attic  space  should  be  heavily  insulated  since  the 
heat  loss  from  the  ducts  will  not  l>e  available  for 
heating  the  building.  See  Fig.  14<‘. 

(h)  For  large  buildings  tlv*  use  of  multiple  furnace  units 
is  often  possible.  F^ch  of  several  furnaces  can  be 
located  close  to  the  particular  zone  t<»  Im*  heated  in 
order  to  shorten  the  ductwork.  Individual  zone  tem¬ 
perature  control  is  possible.  Multiple  furnace  systems 
have  lM*en  successfully  used  in  the  heating  of 
churches,  commercial  buildings,  schools,  etc. 

The  forced-air  system  is  a  flexible  .svstem  and  one  which 
has  few  limitations  except  that  of  extreme  size.  The  ducts 
require  no  pitching  and  can  Im*  carried  upward,  down¬ 
ward.  nr  sideways;  small  air  leaks  in  the  ducts  are  of 
no  consequence;  the  system  needs  no  purging;  the  sys¬ 
tem  is  extremely  res(H>nsive  to  tenqM*rature  changes  out¬ 
doors;  and  all  that  is  required  to  shut  down  a  plant  is 
to  turn  off  the  burner. 
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Furnac*  plenum 


Ptrimettf 
warm  air 
jxitietSi^, 


<i  Feeder  ducts 
and  loop  in  slab 


Honzorrtal  furnace 
in  attic  space 


Return  air 


Floor  diffuser 


Fig.  14.  Various  forced-oir  system  arrangements. 


A  few  installation  precautions  are  necessar),  as  is  true 
of  any  combustion  device.  The  approval  tests  for  furnaces 
include  specifications  for  space  clearances  on  the  sides 
and  top  from  combu.stible  construction,  and  such  clear¬ 
ances  should  be  provided  in  the  actual  installation.  If 
the  furnace  is  to  Ire  located  in  a  small  furnace  room,  or 
closet,  the  diagrams  in  Fig.  15a  and  15h  show  the  code 
requirements  as  far  as  combustion  air  supply  and  closet 
ventilation  is  concerned. 


Basic  Thermostatic  Controls 

An  almost  endless  nundier  of  control  arrangements  is 
possible,  but  the  simplest  and  the  most  practical  is  that 
which  is  shown  in  diagram  form  in  Fig.  16.  The  com¬ 
ponents  consist  of: 

la)  Room  thermo%tnl  which  should  Im>  provided  with  a 
differential  adjustment  setting  not  to  exceed  about 
1.0  deg. 
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Fig.  14d  One  form  of  warm-air  floor  panel  heating 


Fig.  14a  Perimeter  loop  system  with  furnace  over  loop 


To  return  air  grille 
in  ceiling  or  high 
on  side  wall 


Downcomer 

duct 


Perimeter 
warm  air 
outlets 


Fig.  14b  Perimeter  radial  system  with  feeder  ducts  in 
concrete  slab  or  crawl  space 


Fig.  14e  Attic  furnace  installation  leading  to  duct 
system  in  crawl  space 


Forced  warm  air 


I  Cold  air 
•  currents 


Return 
air  from 
crawl 
space 


Warm  air  diKharge  into  crawl  s 


This  also  applies  to 
out-of-wall  and  baseboard 
diffusers  Select  one  of 
these  diffusers  which  best 
suits  the  application 


Fig.  14c  Detail  of  perimeter  loop  system  with  floor  or 
baseboard  diffuser  below  window 


Fig.  14f  Down-flow  furnace  with  crawl  space  duct  system 
and  crawl  space  plenum  system  shown 


Rttum  mf 


Furnace 


Fig.  t5b.  Combustion  air  supply  from  attic  space. 

OCTOIER,  19SS,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


Fig.  15a.  Provisions  for  combustion  ond  ventilation  air  for  furnoce  closet. 


RaUim  air  circulaled  by  furnace  nuMt  be  handled 
by  ducts  which  are  sealed  to  furnace  casine  and 
are  eiRirely  separate  from  means  provided  for 
suppl)^g  combustton  and  venbiation  air 


VtntftalhTt  ak  outlet  trWe  for  furnace  room.  1  square  inch  free 


area  for  each  1000  btu  per  hour  of.mpuL  Locale  above  opening 
of  draft  hood  or  baromevic  damper.  May  be  in  wall  or  door 


Return  ak 
plenum 


Both  gnlles  must 
face  same  larfe 

wen  uentilated 
space,  vertical 
-distance,  center  to 
center,  of  griUes 
should  not  be 
less  than  3<A  feet 


Access  door  should  not  be  less  than  6  feet  high 
^  a  width  sufficient  to  provide  for  instaNaticn 
or  removal  of  furnace.  At  least  18  inches  of 
horizontal  clearance  should  be  provided 
between  door  and  furnace  when  door  is  closed 


Combustion  and  ventilation  air 
inlet  grille  for  furnace  room. 

1  sq.  inch  free  area  for  each 
1000  btu  per  hour  burner  input. 
Locate  at  or  below  combustion 
sir  inlet  to  furnace 


Combustion  air  inlet 


Vented  attic  space 


Protect  duct  from  heat 
of  flue  and  furnace  by 
insulation  if  necessary 


Down  flow 
furnace 


Locate  opening  at  or 
below  combustion  air 
inlet  to  burner 


Return  air  grille 


Opening  for  combustion  air  supply 
from  out  of  doors  thru  vented  attic, 
duct  and  grille  must  provide 
square  inch  free  area  for  each 
1000  btu  per  hour  of  burner  input 
for  combustion  air  only 


^Combustion  air 
inlet  to  burner 


(b)  LimU  switch  for  shutting  off  the  burner  whenever 
the  bonnet-air  temperature  becomes  excessively  high. 
The  recommended  setting  is  hetwen  175  and  200  deg. 
In  the  normal  sequence  of  operation  the  limit  switch 
is  not  called  upon  for  action,  but  is  available  in 
case  of  possible  overheating  of  the  furnace. 

(c)  Burner  motor  or  burner  valve  is  directly  connected 
to  the  room  thermostat  circuit.  Obviously,  the  fre¬ 
quency  of  operation  of  the  burner  is  dependent  upon 
the  setting  and  sensitivity  of  the  room  thermostat. 
In  a  warm-air  furnace  system,  unlike  a  hot-water  or 
steam  system,  there  is  little  lag  and  at  the  same  time 
no  heat  storage.  In  other  words,  the  heat  must  be 
generated  only  as  needed  and  must  be  distributed 
as  soon  as  it  is  generated.  For  this  reason,  the  sensi¬ 
tivity  of  the  room  thermostat  must  be  acute,  and  the 
differential  settings  must  be  of  the  order  of  0.5  to 
1.0  deg.  The  purpose  of  the  small  differential  set- 
ing  is  to  cause  frequent  and  short  operations  of  the 
burner.  The  length  of  each  burner  cycle  should  not, 
however,  be  less  than  about  two  minutes  for  a  gas 
burner  nor  less  than  about  four  minutes  for  an  oil 
burner  because  shorter  operating  periods  might  con¬ 
tribute  to  large  combustion  losses  due  to  incomplete 
burning  at  the  beginning  of  each  burner  operation. 

(d)  Fan  switch  located  in  the  bonnet  is  a  device  which 
turns  on  the  blower  when  the  air  temperature  in 
the  bonnet  is  high  and  turns  off  the  blower  when 
the  bonnet-air  temperature  is  low.  The  recom¬ 
mended  setting  of  the  fan  switch  is  about  110  deg 
for  the  cut-in  point  and  about  H5  deg  for  tlie  cut¬ 
out  point.  These  settings  are  of  great  importance  in 
the  successful  oj>eration  of  the  entire  system. 

Continuous  Air  Circulation  Principle  (CAC) 

In  many  respects  the  basic  principle  of  a  gravity  warm- 
air  system  of  heating  is  an  ideal  one  and  difficult  to  sur¬ 
pass  even  with  a  mechanical  system.  As  shown  in  Fig.  17, 
the  gravity  warm-air  system  provides  a  24-hour  circula¬ 
tion  of  air,  the  temperature  of  which  is  m«»dulated  in 
accordance  with  the  demand.  Furthermore,  the  quantity 
of  air  flow  is  small  in  mild  weather  and  large  in  cold 
weather,  so  that  the  air-flow  rate  is  also  modulated.  In 
any  case,  the  system  is  readily  adapted  to  the  changing 
demands  of  weather,  and  such  changes  occur  automati¬ 
cally  and  without  artificial  stimulus.  If  it  were  possible 


Fig.  16.  Basic  orrongement  of  controls. 


to  operate  a  forced-air  system  in  exactly  the  same  manner 
and  just  as  simply,  the  problem  of  control  would  be  eased. 

With  a  forced-air  system,  the  flow  of  air  is  not  depend¬ 
ent  upon  the  weather  or  the  heating  demands,  but  is 
fixed  only  by  the  blower  speed,  the  blower  sixe,  and  the 
frictional  restrictions  in  the  duct  system.  It  is  possible 
with  any  given  duct  system  to  vary  the  air-flow  rate 
over  a  considerable  range.  Furthermore,  it  is  possible 
to  control  over  a  wide  range  the  numl)er  of  hours  that 
the  blower  will  operate  during  the  day.  For  example,  on 
a  day  in  which  the  outdoor  air  teni))erature  is  30  deg 
the  fan  switch  can  be  adjusted  so  that  the  blower  runs 
continuously  during  the  24-hour  period,  or  for  16  hours, 
or  for  H  hours,  or  for  as  little  as  one  hour.  This  wide 
range  of  blower  operating  periods  is  de{>endent  mainly 
upon  the  settings  of  the  fan  switch,  and  to  some  extent 
upon  the  blower  speed.  Longer  operating  periods  of  the 
blower  are  desirable  since  when  the  blower  is  o|>erating 
the  control  of  distribution  of  heated  air  is  possible; 
whereas  when  the  blower  is  not  oi)erating,  and  the  system 
is  under  the  influence  of  gravity  action,  no  contra! 
exists  as  far  as  air  distribution  to  the  various  rooms  is 
concerned. 

Continuous  Blower  Operation 

The  argument  might  be  raised  that  if  continuous  air 
circulation  is  ideal,  that  the  system  should  be  o|)erated 
to  give  continuous  blower  o|>eration,  as  shown  in  Fig.  18. 
In  this  case,  the  fan  switch  could  be  eliminated  and  the 
blower  ofjerated  from  a  manual  switch  that  is  turned  on 
at  the  start  of  the  heating  season  and  left  on  all  during 
the  season.  Or,  the  fan  switch  could  l)e  left  in  place  and 
the  cut-in  point  of  the  fan  switch  lowered  to  about  70 
(leg.  Tbe  two  possible  objections  to  this  arrangement  are: 

(a  I  That  the  blower  does  not  need  to  be  o|)erated  in 
extremely  mild  weather  when  little  h(*at  demand 
occurs,  and  that  the  electrical  cost  of  blower  of)era- 
tion  could  be  saved,  and 

(b)  That  the  temperature  of  the  air  issuing  from  the 
registers  can  be  as  low  as  room-air  tenqterature  and 
might  create  objectional  drafts  in  front  of  the  reg¬ 
isters. 

With  high  sidewall  registers,  with  floor  registers,  or 
with  baseboard  registers  that  discharge  the  air  sharply 
upwards  towards  the  ceiling,  this  draft  possibility  does 
not  exist.  With  such  register  installations  the  fan  switch 
cut-in  settings  can  be  lowered  below  110  deg,  and  such 
a  lower  setting  would  prove  most  advantageous  from  the 
standpoint  of  tem|)erature  control  and  uniform  distribu¬ 
tion  of  heated  air. 

Intermittent  Blower  Operation 

For  a  number  of  reasons  the  heating  c((ntractors  have 
not  apftreciated  the  necessity  of  obtaining  almost  con¬ 
tinuous  blower  operation  in  average  heating  weatlier. 
The  influence  of  gravity  warm-air  heating  practice  un¬ 
doubtedly  persists.  For  example,  in  gravity  heating  it 
was  common  practice  in  overcoming  the  deficiencies  of 
an  inade(|uate  plant  to  raise  the  bonnet-air  temperature, 
thereby  increasing  the  motive  head  of  circulation,  and 
eventually  obtaining  a  larger  air-flow  rate. 
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Fig.  17,  Air  flow  ond  oir  temperature  Fig.  18.  Air  flow  and  oir  temperature  Fig.  19.  Air  flow  and  air  temperature 
for  gravity  warm-air  system.  for  continuous  blower  operation.  for  intermittent  blower  operation. 


In  the  earlier  HayK  of  forced-air  heating  a  similar  idea 
|jer*i»ted.  For  example,  nince  the  denign  teinjx^rature  for 
bonnet  air  wan  aHoumed  an  165  deg,  the  contractor  a)*- 
Humed  that  the  fan  Hwitch  cut-in  point  should  l>e  165  deg. 
Under  this  setting  the  of>eration  obtained  was  as  shown 
by  the  curves  labelled  (A)  in  Fig.  19.  The  bonnet-air 
temperature  would  average  165  deg  in  all  weather  and 
the  blower  would  operate  intermittently  in  all  weather 
except  during  design  weather.  Fre<|uentiy,  in  the  case 
of  trouble  jobs  the  contractor  raised  the  cut-in  teiiiftera- 
ture  even  higher  than  165  deg  and  only  aggravated 
troubles,  for  the  system  then  operated  intermittently  un¬ 
der  all  weather  conditions.  Kssentially,  a  system  so  con¬ 
trolled  is  a  “booster”  system  which  is  partly  gravity  and 
partly  mechanical  in  its  <i|)eration.  Since  the  ducts  were 
designed  for  blower  ofieration  only  it  is  little  wonder 
that  air  distribution  was  poor  and  the  rooms  at  some 
distance  from  the  furnace  were  improf)erly  heated.  Many 
complaints  arose  that  the  heating  was  spasmodic  and 
that  when  the  blower  turned  on  the  register  air  was  cold 
at  first.  Unfortunately,  such  p<»or  control  operations  still 
exist  in  many  idder  plants  and  the  potentialities  of  a 
good  warm-air  system  have  not  iK^eii  realized. 

As  shown  by  the  curves  lal>elled  as  (Hi  in  Fig.  19,  a 
lowering  of  the  fan  switch  cut-in  point  causes  a  reduc¬ 
tion  in  the  bonnet-air  temfierature,  especially  during 
average  weather  and  a  marked  increase  in  blower  o^ierat- 
ing  times.  As  a  matter  of  fact,  if  the  cut-in  point  can  be 
lowered  l»elow  1 10  deg,  the  blower  l>eglns  to  operate 
continuously  at  much  higher  outdoor  air  temiieratures. 
A  desirable  meth<»d  of  blower  operation  is  considered  to 
lie  that  in  which  the  blower  operates  continuously  as 
soon  as  the  outdoor  temperature  drops  to  about  46  deg. 

1'he  matter  of  pro|>er  control  settings  is  so  important 


for  the  satisfactory  operation  of  a  forced-air  system  that 
industry  has  set  up  rules  of  procedure  for  adjusting  the 
heating  system.  Essentially,  these  adjustments  consist  of: 

(a)  A  differential  setting  of  the  room  thermostat  not  to 
exceed  1.0  deg  and  preferably  only  0.5  to  0.75  deg. 
(bf  Adjustment  of  the  blower  speed  to  give  an  air  tem- 
{lerature  rise  through  the  furnace  of  100  deg. 

(c)  Adjustment  of  the  fan  switch  to  give  a  cut-in  point 
of  about  1 10  deg  and  a  cut-out  point  of  about  8.5 
<leg.  If  a  lower  setting  can  lie  maintained  without 
danger  of  objectionable  drafts  in  the  rooms,  the 
settings  should  be  lower. 

Complete  details  on  the  adjustment  prcK-edure  are  given 
in  a  publication  entitled,  “Manual  6,  Service  Manual  for 
Continuous  Air  Circulation  Technicians”  published  by 
the  National  Warm  Air  Heating  and  Air  Conditioning 
Association. 

Basic  Factors  for  Designing  Warm-Air  Systems 

A  large  numlier  of  different  methods  exists  for  use  in 
designing  such  diverse  types  of  warm-air  systems  as:  (a) 
small-duct,  high-velocity  systems,  I  hi  ceiling  warm-air 
panel  systems,  (c)  floor  warm-air  panel  system.s,  (d| 
small-duct  (lerimeter  systems,  tel  large,  commercial 
sy.Htems,  etc.  Regardless  of  the  system  of  design  most  of 
them  are  based  on  a  few  basic  concepts,  which  will  be 
considered  in  detail.  The  assumption  will  be  made  that 
the  design  heat  loss  of  the  spaces  to  be  heated  has  t>een 
established. 

Bonnet-Air  Temperature 

The  starting  point  of  any  design  consists  in  selecting 
a  value  for  bonnet-air  temperature.  As  can  l)e  seen  from 
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TABLE  A-1.— DESIGN  BONNET  TEMPERATURE.  REGISTER  TEMPERATURE.  AND 
VOLUME  OF  AIR  REQUIRED  FOR  VARIOUS  LENGTHS  OF  RUN 

(For  BuiMingi  with  Hoot  Lou  U^  to  350.000  Btu  por  Hr) 

Upper  Figure:  Register  Temperature 
Lower  Figure:  CFM  per  1000  Btu  per  Hr 
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the  following  equation,  which  was  presented  earlier,  the 
honnet-air  temperature  determines  the  air-flow  rate  that 
will  he  used  to  maintain  a  certain  capacity. 

Bonnet  Capacity  =  (60)  (0.21)  (d|,)  (ti, — t,)  (Cfm) 

For  a  given  capacity,  the  air-flow  raU?  increa.ses  as  the 
honnet-air  tenq)erature  is  decreased.  F’or  example,  for  a 
honnet  capacity  of  1(K),000  Btu  per  hr  the  air-flow  rate 
will  he  10*^2  cfm  for  a  honnet-air  tenqxirature  of  16.5  deg, 
hut  1004  cfm  for  a  temperature  of  ll.S  deg.  As  noted  be¬ 
fore,  for  small  residential  units  the  temj>erature  rise 
(t|, — Ir)  is  arbitrarily  determined  as  lOf)  deg.  That  is, 
for  a  return-air  tem|)eralure  of  6.5  deg  the  honnet-air 
temj)eralure  is  assumed  to  Im*  165  deg. 

For  large  furnaces  used  for  industrial  and  commercial 
appli<-ations  a  tenq>erature  rise  of  less  than  100  deg  is 
usually  sele<  ted.  This  corresponds  to  honnet-air  tem|)era- 
tures  less  than  165  deg.  A  suggested  method  for  selecting 
a  honnet-air  tenqx*rature  is  hy  use  of  Table  A-1  for  jobs 
having  a  heat  loss  less  than  .3.50,(KK)  Btu  |)er  hr,  and 
Table  A-2  for  jobs  having  a  heat  loss  in  excess  of  3.50, (KK) 
Btu  j)er  hr.  In  order  to  use  the  tables,  Ixith  the  shortest 
as  well  as  the  longest  duct  lengths,  from  the  honnet  to 
the  register,  should  be  measured  fnirn  the  building  plans. 

(a)  Using  the  shortest  actual  duct  length,  read  downward 
in  the  nearest  column  in  Table  A  until  the  lower 
heavy  diagonal  line  is  reached,  but  do  not  cross  the 
line.  Run  horizontally  to  the  left  to  obtain  the  value 
of  the  maximum  bonnet  tem()erature  in  the  first 
column. 


For  example,  for  an  actual  length  of  duct  of  .30  ft, 
the  corresponding  maxitnum  bonnet-air  tem|>erature 
is  160  deg. 

(b)  Now,  using  the  longest  actual  duct  length,  read 
<lownwards  in  the  nearest  c<dumn  in  Table  A  until 
the  up|ier  heavy  diagonal  line  is  just  cntssed.  Run 
horizontally  to  the  left  to  obtain  the  value  for  the 
minimum  bonnet-air  tenqierature  in  the  first  column. 

For  examph;,  for  an  actual  length  oi  duct  of  130 
ft,  the  corresponding  minimum  bonnet-air  temjM'ra- 
ture  is  140  deg. 

(c)  Select  as  the  ^/e.iign  bonnet  tenqierature  any  value 
Iwtween  the  maximum  and  the  minimum,  preferably 
one  of  the  values  shown  in  the  first  column  of  Table 
A,  For  the  example  shown,  either  U)0  <»r  1.50  deg 
couhl  Im*  selected. 

3  his  method  of  selecting  the  bonnet-air  tenqierature 
merely  assures  that  the  final  bonnet  tem|M;rature  selected 
will  Im*  iM^tween  1.50  and  110  deg,  ciirresponding  to  tem- 
fM*rature  rises  through  the  furnace  of  85  and  45  deg.  Re¬ 
gardless  of  whether  the  design  bonnet  tem|M*rature  was 
arbitrarily  selecterl  or  by  the  preceding  method  it  must  be 
use<l  thereafter  for  determining  the  air-flow  rates. 

Temperature  Drop  of  Air  in  Ducts 

The  individual  boxes  in  Table  A  show  two  values;  the 
upfM'r  value  is  the  estimated  register-air  tenqierature  and 
the  lower  value  is  the  cfm  air-flow  rate  for  each  KXK)  Btu 
|)er  hr  heat  loss.  For  example,  the  box  corresponding  to 
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TAILI  A-2.— MSIGN  tONNIT  TEMPERATURE,  REGISTER  TEMPERATURE,  AND 
VOLUME  OF  AIR  REQUIRED  FOR  VARIOUS  LENGTHS  OF  RUN 

(For  RuMInft  wMi  Heat  Lom  GrMMr  Hmh  350,000  itii  p9T  Hr) 

Upper  Figure:  Register  Temperature 
Lower  Figure:  CFM  per  1000  Btu  per  Hr 
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IBIlBlIQIIBIDQilQlilEilSIDQIBIIBlIBlilll  DQIDSS 


tST  ISS  IS3  ISI  Itt  It*  137  Its  124  ItS  I tl  120  IIS  IIS  117  IIS  IIS  114  113 
14. S  14. S  IB. 3  IS. 7  IS. 2  11.4  IS.S  IS.S  17.3  17. S  17. t  IS. 4  IS. 7  IS.O  IS. 3  IS.S  20.0  20.3  20.7 


I4t  143  140  I3S  134  134  132  130  Itt  127  Itt  I2B  124  123  121  120  IIS  IIS  117 
13.2  13.8  14.0  14.4  14. S  18.1  18.7  IS.S  IS. 4  IS.S  IS.S  17.2  17.3  17. S  IS. I  It. 4  IS. 7  IS.O  IS.S 


147  148  143  140  I3S  1 3t  134  132  ISO  ItS  127  ItS  ItS  124  123  121  120 
It. 8  13.2  13.8  14.0  14.4  14. S  IS. I  18.7  IS.S  IS. 4  IS.S  IS.S  17.2  17.3  17. S  IS. I  It. 4 


ISI  IBS  IBS  182  ISO  1147  148  143  140 
11.3  II. S  12.0  12.3  12. silt. S  13.2  13.8  14.0 


134  132  ISO  Its  127  I 2S  ItS  124 
18.1  18.7  IS.S  IS. 4  IS.S  IS.S  17.2  17.3 


Its  ISB  IS2  ISS  IBS  183  181  Il4t  I4t  143  141  1 38  137  138  133  131  128  128  127 
10.7  10. 8  11.2  II. 8  II. 8  12.2  It. tilt. t  IS. I  13.8  13.8  14.2  14. S  14.8  18.3  18.7  IS. 2  18.4  IS.S 


172  list  list  |IS3  IlSO  |l87  1 1 84  181  148  |l47  |l44  I  142  I  140  |l3S  |l3S  |l33  IlSI  |l30 

I0.s|l0.s|l0.t|ll.l|ll.4|ll.7|l2.l  12.4  lt.7|lt.8|l3.4|l3.7|l4.o|l4.4|l4.8|lS.3|lS.7|l8.8 


a  lionnet-air  tem{X‘rature  of  110  deg  and  a  duct  length 
of  10  ft  gives  lOK  deg  as  the  register-air  temperature  and 
23.1  cfm  for  each  1000  Btu  per  hr  room  heat  loss.  It  is 
apparent  that  the  values  in  Table  A  take  into  account 
the  tem{jerature  drop  of  the  air  as  it  flows  down  the  duct. 
The  tabular  values  also  indicate  that  the  temperature  drop 
is  greater  when  the  bonnet-air  temperature  is  higher.  For 
example,  for  a  bonnet-air  temperature  of  110  deg  the 
temfierature  drop  is  2  deg  in  10  ft  of  duct,  whereas  for 
a  bonnet-air  temfierature  of  200  deg,  the  temperature 
drop  is  7  deg  in  10  ft  of  duct.  A  further  examination  of 
the  Table  shows  that  the  temfierature  drop  is  relatively 
large  for  distances  close  to  the  bonnet  and  is  relatively 
small  for  distances  away  from  the  bonnet.  In  other  words, 
the  temperature  drop  of  air  in  the  ducts  is  not  a  constant 
value. 

The  temperature  drop  data  used  in  setting  up  Table  A 
were  obtained  from  tlie  basic  data  given  in  Bulletin  351 
(Univ.  of  111.  Eng.  Exp.  Sta.).  The  basic  curves,  shown 
in  Fig.  20  for  various  duct  velocities,  apply  to  uninsu¬ 
lated,  galvanized-iron  ducts  hn-ated  in  an  environment  of 
70  deg.  For  the  purpose  of  deriving  the  values  in  Table 
A  it  was  necessary  to  assume  average  values  for  duct 
velocity  (KOO  fpm)  and  duct  size  (10  in.  diameter),  since 
neither  were  known  at  this  point  in  the  design  procedure. 
Theoretically,  a  correction  in  temperature  drop  could  be 
made  later  fur  actual  duct  vehx'ities  and  actual  duct  diam¬ 
eters  used,  but  in  actual  practice  the  correction  is  not 
warranted.  The  register-air  temperatures,  shown  in  the 
upper  part  of  each  box  in  Table  A,  would  be  slightly  high 
for  velocities  less  than  800  fpm  and  for  ducts  smaller 
than  10  in.  in  diameter,  and  hence  would  give  lower  values 
of  cfm  requirements  for  1000  Btu  per  hr  loss  than  if 
corrected  values  were  used.  However,  calculations  made 
for  a  6-inch  duct  carrying  air  at  400  fpm  velocity  indi¬ 
cated  that  the  maximum  discrepancy  was  only  of  the 


order  of  G'/t .  Conversely,  the  cfm  requirements  shown 
in  Table  A  would  be  on  the  safe  side  for  ducts  larger 
than  10  inches  in  diameter  and  for  air  velocities  greater 
than  800  fpm.  Hence,  in  spite  of  the  fact  that  the  values 
in  Table  A  were  based  upon  a  specific  diameter  and 
velocity,  the  results  obtained  from  their  use  should  be 
well  within  the  accuracy  required  for  ordinary  calcula¬ 
tions. 

Register-Air  Temperature  and  Room  Air  Requirements 

The  register-air  temperature  is  obtained  by  subtracting 
the  tenijierature  drop  from  the  bonnet-air  temjierature. 
This  register-air  temperature  in  turn  establishes  the  air¬ 
flow  rate  necessary  at  the  register  face  to  offset  the  heat 
loss  from  the  space  to  be  heated.  The  equation  for  air¬ 
flow  rate  at  the  register  is: 

Cfm  at  heat  loss,  Btu  per  hr 

register  (t,„-t,) 

A  study  of  the  data  in  Table  A  shows  that  a  larger  air¬ 
flow  rate  is  needed  for  those  rooms  at  some  distance  from 
the  bonnet.  For  example,  for  a  bonnet-air  temperature  of 
150  deg,  a  register  that  is  10  ft  from  the  bonnet  requires 
12.9  cfm  for  each  KXK)  Btu  per  hr  room  heat  loss,  where¬ 
as  a  register  which  is  KM)  ft  from  the  bonnet  requires  17.9 
cfm  for  each  1000  Btu  per  hr  heat  loss.  This  is  an  increa.s«* 
of  39%  to  take  into  account  the  heat  loss  from  the  duct. 

With  the  exception  of  duct  systems  installed  in  small 
homes,  where  the  branch  ducts  are  about  the  same  length, 
considerable  errors  will  be  introduced  if  a  constant  regis¬ 
ter-air  temperature  is  assumed  to  exbt  at  all  registers. 
Such  errors  in  air-flow  requirements  will  necessitate 
drastic  adjustments  in  balancing  after  the  duct  system 
is  installed.  After  the  air-flow  rates  have  been  determined 


118 


OCTOIER,  If 55,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


20  40  60  80  100  120  140  160  180  200  220  240 
Distaflc*  in  fMt 


20  40  60  80  100  120  140  160  180  200  220  240 
Distonc*  in  fact 


Fig.  20o.  Temperature  drop  for  air  velocity  of  400  fpm, 


Fig.  20b.  Temperature  drop  for  air  velocity  of  600  fpm, 


Uninsulated  duct 
amissivity  coafficiant  0.25 


room  temparatura  70  dag.  F -j . j  j-f  *  r  r'j’-j"  Tin 

20  40  60  80  100  120  140  160  180  200  220  240 
Distenca  in  teat 


20  40  60  80  100  120  140  160  180  200  220  240 
Dtstenca  in  feat 


Fig.  20c.  Temperature  drop  for  oir  velocity  of  800  fpm. 


Fig.  20d.  Temperature  drop  for  oir  velocity  of  1000  fpm. 
(U.  of  III.  Er>g.  Exp.  Sto.  Bui.  351) 


for  each  register,  the  total  cftn  may  Im;  considered  the 
same  as  that  handled  hy  the  blower  even  though  a  slight 
density  correction  is  theoretically  necessary. 

Available  Static  Pressure  at  Bonnet 

In  the  case  of  small  furnace  systems  the  available  static 
pressure  external  to  the  furnace-hlower  combination  is 
c«)nsidered  to  be  0.20  inch  w.g.  This  pressure  of  0.20  inch 
w.g.  is  available  fur  the  losses  in  both  the  warm-air  and 
return-air  sides  of  the  system.  For  large  furnaces,  such 
as  are  used  for  commercial  and  industrial  buildings,  no 
fixed  value  of  external  static  pressure  is  used.  In  fact,  a 
wide  range  of  values  is  permissible,  and  a  choice  of 
several  blower  sizes  is  possible.  Normally,  however,  the 
static  pressures  do  not  exceed  about  1.0  inch  of  water. 
Suggested  bonnet  pressures  are  given  in  Table  B. 

Before  a  blower  can  be  selected  for  the  given  job,  it  is 
necessary  to  estimate  two  other  itenis  and  a<ld  them  to 
the  bonnet  pressure: 

TABLE  B.— SUGGESTED  BONNET  PRESSURES 

Totol  CFM  Through  |  Suggested  Bonnet  Pressure, 

Any  One  Duct  j  Inches  Woter  Goge 


800 

to 

1,000 

0.10 

1,000 

to 

1,200 

0.10 

1,200 

to 

1,800 

0.10 

1,800 

to 

2,400 

0.13 

2,400 

to 

3,500 

0.14 

3,500 

to 

5,000 

0.15 

5,000 

to 

7,500 

0.25 

7,500 

to 

10,000 

0.375 

10,000 

to 

12,000 

0.50 

1 2,000 

to 

14,000 

0.75 

(a)  the  pressure  loss  for  the  return  duct  system,  and 

(b)  the  pressure  loss  for  internal  losses  through  the  fur¬ 
nace  casing  and  the  blower  housing.  This  item 
should  be  available  from  the  furnace  manufacturer. 
In  any  case,  the  manufacturer  should  be  able  to 
recommend  the  blower  size  and  8|)eed  to  handle  loss 
items  for  the  bonnet  and  the  return  system. 

Ihdore  the  static  pressure  at  the  bonnet  is  finally  fixerl, 
some  consideration  should  be  given  to  the  pressure  re- 
(juired  for  the  throw  of  air  from  regi.sters.  This  becomes 
(d  great  importance  where  the  throw  is  greater  than  about 
.‘M)  feet,  or  where  the  air  must  be  rapidly  disjjersed  out¬ 
wards. 

Throw  of  Air  from  Registers 

The  data  of  Tuve  and  Friester  (ASHVF.  Tr.  1944,  p. 
l.j.T)  are  the  most  comprehensive  of  the  references  in¬ 
vestigated.  The  basic  equation  proposed  hy  Tuve  and 
Priester  was  of  the  form: 

K  9 

V,  =  - —  (1) 

X  vA, 

in  which, 

Fr  is  the  residual  maximum  velocity,  fpm, 

K  is  a  constant  to  be  determined  by  test, 

(J  is  the  volume  of  air  discharged,  cfm, 

X  is  the  throw  of  air,  ft, 

Ae  is  the  effec-tive  area  of  outlet,  sq  ft. 

Furthermore, 

A,  =  AJC  (2) 
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Hence,  by  the  ufse  of  a  modified  verHion  of  the  Tuve- 
Priester  equation,  relationships  l)etHeen  throw,  volume, 
and  free  areas  of  registers  could  he  obtained. 

A  residual  velocity  of  .V)  fpm  at  the  wall  opposite  a 
register  might  l>e  considered  too  large,  and  an  average 
stream  velocity  of  the  order  of  15  fpm  to  20  fpm  might 
lie  considered  as  more  reasonable.  It  is  possible  to  modify 
equation  (5t  by  inserting  a  value  for  the  residual  veloc¬ 
ity  of  the  order  of  20  fpm.  However,  it  is  questionable 
whether  such  an  extrapolation  to  velocities  which  are 
practically  unmeasurable  can  l)e  justified.  The  suggestion 
has  l>een  made  that  the  length  of  the  throw  should  l>e 
considered  to  l>e  some  proportion  of  the  width  of  the 
room,  say  %  of  the  width  of  the  room,  and  that  the  values 
obtained  from  equation  (5)  he  applied  to  this  shortened 
distance.  The  difficulty  is  that  %  of  a  room  that  is  20 
ft  wide  is  only  15  ft,  leaving  5  ft  distance  l>etween  the 
far  wall  and  the  end  of  the  throw;  whereas  •V^  of  the 
tiistance  of  a  room  that  is  f)0  ft  wide  is  45  ft.  leaving  a 
15  ft  distance  from  the  far  wall  and  the  end  of  the  throw. 
In  the  small  room  the  air  may  have  sufficient  momentum 
to  carry  on  to  the  far  wall,  whereas  in  the  larger  room 


MO  wo  MOO  IMO  MM 

FrM  aru  volocity,  in  ft  par  min 


Fig.  21.  Total  pressure  loss  of  register  os  affected  by  free  area 
velocity.  (Based  on  tests  with  22  commercial  type  registers.) 


in  which 

Ae  is  the  core  area  of  register,  sq  ft, 

C  is  the  coefficient  of  discharge, 

Vf  is  the  core  velocity,  fpm. 

By  rearranging  Ixjuations  (1),  (2),  and  (3),  the  follow 
ing  form  was  derived ; 


Numerical  values  for  V,  =•  5()  fpm 
0.61  were  inserted  in  Kquation  (4i 
was  simplified  to  the  form ; 


By  substituting  numerical  values  for  \  and  Q  in  (^jua- 
tion  (5),  values  of  Vr  were  obtained,  and  these  in  turn 
were  substituted  in  l^uation  (3|  to  give  the  required 
core  areas.  A,.. 


Fraa  Areas 

In  order  to  obtain  free  areas,  which  are  c<»mmonly 
given  in  manufacturer’s  catalogs,  the  assumption  was 
made  following  consultation  with  the  register  manufac¬ 
turers,  that  the  ratio  of  free  area  to  core  area  was  0.78. 


Angle  of  deflection  a  from 
center  line  of  duct  in  degrees 


Fig.  22.  Increase  in  pressure  loss  with  different  angles  of 
deflection.  Symbols  represent  different  experimental  runs. 
(U.  of  III.  Eng.  Exp.  Sta.  Bui.  342) 
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Fig.  23.  Average  loudness  levels  for  registers  with  vertical  and  horizontal  fins.  (Doto  from  Stewart  ond  Drake) 


creased  at  a  greatly  accelerated  rate  fur  angles  larger 
than  15  degrees. 

The  extensive  data  given  in  Bulletin  342  llJniv.  of  111. 
Kng.  Kxp.  Sta.),  part  (»f  which  are  shown  in  Fig.  21  and 
22,  as  well  as  the  data  »)f  Tuve  and  Priester,  were  in¬ 
corporated  in  Tables  C-1  and  (]-2.  The  working  values 
in  Table  C-1  are  for  22  ilegree  deflection  of  air,  and  are 
for  both  register  free  area  as  well  as  total  pressure  re¬ 
quirements.  These  values  are  shown  for  various  flow 
rates  and  for  varying  distances  of  the  register  from  the 
opposite  wall.  The  tabular  values  do  not  apply  to  any 
specific  commercial  tyjie  of  register.  Hence,  where  re¬ 
liable  data  can  he  obtained  from  a  manufacturer  for  a 
sjiecific  register,  such  data  are  preferrarl  to  the  general 
information  contained  in  Tables  C-1  and  C-2.  An  example 
of  the  use  of  Table  (M  is  on  page  122. 


the  same  velocity  air  may  not  extend  to  the  far  wall.  In 
any  case,  these  are  hypothetical  objections  that  have  no 
proof  as  yet.  Hence,  unless  better  evidence  exists  that 
some  other  equation  should  apply,  the  modified  version 
of  the  Tuve-I’riester  equation  is  offered  for  use.  The  data 
obtained  from  equation  ( 7 )  has  been  incorporated  in  a 
design  table,  to  l>e  shown  later. 


Pressure  Required  at  Register 

For  those  installations  in  which  relatively  long  throws 
«»f  air  are  required  at  the  register,  an  available  pressure 
behind  the  register  of  0.10  inch  w.g.  or  more  will  Ix^ 
encountered.  A  search  of  a  number  of  references,  includ¬ 
ing  manufacturer’s  (‘atalogs,  indicated  the  need  of  a 
summary  table  embodying  complete  performance  char¬ 
acteristics  of  a  wide  range  of  register  sizes.  Wherever 
such  data  for  a  specific  model  are  given  in  a  catalog, 
they  are  preferred  to  any  typical  results  derived  for  an 
average  register. 

In  Fig.  21  is  shown  the  relation  lietween  the  free-area 
vehxdty  and  the  total  pressure  head  of  the  register,  liastrd 
upon  tests  of  22  commercial  types  of  widely  varying  de¬ 
sign  in  which  no  air  deflection  was  used.  The  total  pres¬ 
sure  ahead  of  the  register  included  not  only  the  lossi^s 
due  to  friction,  turbulence,  and  expansion,  hut  also  the 
velocity  head  of  the  air  leaving  the  register. 

In  Fig.  22  is  shown  the  relation  between  the  deflection 
angle  and  pressure  loss,  based  upon  tests  conducted  with 
eight  different  commercial  types.  The  pressure  loss  in¬ 
creased  relatively  slowly  when  the  deflection  angle  was 
increased  from  0  degrees  to  about  15  degrees,  hut  in¬ 
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Fig.  24.  Maximum  register  loss  and  its  relation  to  duct  loss 
or>d  bonnet  static  pressure. 
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TAPLE  C.I.— ftEGISTER  FREE  AREA  AND  PRESSURE  LOSS 
ri*  DEFLECTION  OF  AIR 

Upper  Figure:  Free  Area,  Sq  Inches 
Lower  Figure:  Pressure  Loss,  Inches  W,  G. 


Notional  Worm  Air  Heotirtg  and  Air  Cornlitioning  Association 


ei«.  tut 

•• 

I  V*  i  M  T 


Lett 


VALUIS  M  TNt  •IWIT  •»  LINt  A  *M»  A'  •NAUt.A  MAT 
UtC*  IN  CMMNCMft.  AUNI  TNNIlHIt.  CMCtNT  HALLS.  ANN 


VALUtt  SH  SISMT  Sr  LINt  t  ANN  t'  SNSULS  NNT  St  Utit 
IN  SttlStNTIAL  SSNS.  NSTIOH  SICTUNt  TNtATtSt.  CSUST 
SSSNS.  tCNSSLS.  AHS  SttCN  ASSL I  CAT  I  SNA . 


Alt  SOI  I  tf?  I  ISA  lot 
O.Ot  O.OA  I  O.Ot  I  O.lt  O.tl 


ATt  Sit  I  ISO  I  Its  lit 

O.Ot  O.OA  I  O.Ot  I  O.lt  O.tl 


tAA  I  I7t  Itt 
O.Ot  I  O.OS  I  O.Ot  I  O.ll  o.to 


SM  I  ttt  I  Itt  Itt 

O.Ot  I  O.OS  I  O.Ot  I  0.10  o.lt 


Given:  a  rouin  that  it  40  feet  wide. 

one  register  to  handle  300  cfm  air>flow  rate, 
and  a  deflection  angle  of  22  degrees  to  l>e  used. 


Solution:  From  Table  C-1,  a  register  having  a  free  area 
of  37  sq  inches  and  a  pressure  loss  of  0.11  inch 
will  handle  the  given  requireitient«. 
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TABLE  C-2.— REGISTER  FREE  AREA  AND  PRESSURE  LOSS 
NO  DEFLECTION  OF  AIR 


Upper  Figure:  Free  Areo,  Sq  Inches 
Lower  Figure:  Pressure  Loss,  Inches  W.  G. 


Notional  Worm  Air  Heating  and  Air  Conditioning  Association 


If  •(«ISTf*  tlLtCTIO  tASIO  OM  OISTtMCC 
moM  MiSKTiii  TO  oroesiTi  oall  k  un. 
t«TltF«CTOOV  ON  ACCOUNT  OF  tilt  ON 
FNtttUNC  LOtt.  IT  It  FtNWIttAtLI  TO 


VALUtt  ON  TMt  HItHT  OF  LINf  A  ANO  A’  tMOUkO  NOT 
tt  UttO  IN  CNUNCNtt.  AUOITONIUMt.  CONCtNT  NALlt. 
ANO  tUCH  AFFLICATIONt. 

VALUtt  ON  NIOMT  OF  LINE  B  ANO  B*  tHOUlD  NOT  tt 
UttO  IN  NttlOtNTIAI,  NONA.  MOTION  NICTUNt  TNtATtOt, 
COUNT  NOOMt.  tCHOOLt.  ANO  tUCH  AFFLICATIONt. 


DItTANCt  FNOM  RtOItTtN  TO  ONFOtITI  WALL 


70. 7S  BO. at 


tat  I  t74  I  taa  laa 

O.OX  I  0.04  I  0.07  O.tt 


401  I  tao  I  104  144 

0.01  I  0.01  I  0.04  0.11 


104  I  Ita  IBB 

0.01  I  0.04  0.10 


114  I  110  141 

0.01  I  0.04  0.10 
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Warm  air  and  raturn  a«r  bonntt  or  planum 
aquivalant  langtln  basad  on  8**  daptb  ot  duct 


Return  air  only 


I  not  recommended 


Oroup  2  Angles  and  elbows  lor  trunk  ducts 

aquivalant  lengths  based  on  8"  depth  of  duct 


Inside  radius  width  of  duct 


Trunk  width 

-  4" 'trunk  width* 

^runk  width 

trunk  width' 

inches  eq  ft 

inches  eq  ft 

inches  eq  ft  inches  eq  ft 

inches  eq  ft 

4  to  15' 5 

4  to  11  •  10 

4  to  6 '20  16  to  21 '75 

4  to  11  •  15 

16  to  27*  10 

12to21  •  15 

7  to  11*  40  22  to  27 '100 

12  to  21 '20 

28  to  32  •  13 

22  to  27  *20 

28  to  32  •>  25 

12  to  15 '55  28  to  32 -125 

22  to  27 '25 

28  to  32  •  4U 

Group  4  Boot  fittings  from  branch  to  stack 


45  eq  ft  30  eq  ft 

K  /TTI—  L 


5  eq  ft 


30  eq  ft 


30  eq  ft 


5  eq  ft 


15  eq  ft 


15eqft 


15  eq  ft 


5  eq  ft 


Group  5  Stack  angles,  elbows,  and  combinations 
A  and  B  have  3"  throat  radius 
D  and  E  have  5"  throat  radius 


125  eq  ft 


35  eq  ft 


eq  ft 

10x3*4-60 

12x3«A>75 

14x3%*75 


eg  ft 

10x3»A*75 
12x3%-90 
14x3i4‘< 


10  eq  ft 


|95  eq  ft 


Group  6  Return  air  combinations 


Duct 
below  joist 


20  eq  ft 


Group  7  Registers  (including  losses  in  stackhcad  and  velocity  pressure) 


Deflection . 
angle 


25eqft 
floor  register 
and  box  only 


EQUIVALENT  LENGTH  FOR  REGISTERS 


Deflection  angle  A 

f 

.J _ 

0*  ! 

15* 

■T2*n 

30* 

45*  ' 

Baseboard,  high  or  low 
sidewall  reg 

1 

1 

eq  ft 

35  _L 

40 

« 1 

60 

115 

Floor  reg  with  box  only 

25  1 

Note: 

For  equivalent  length  of 
registers,  diffusers,  erKf  other 
types  not  shown,  refer  to 
mfrs  catalog 


For  2-way  deflection  registers,  edd  the  vertical  and  horizontal  deflection  antfes  together 
and  multiotv  bv  0  7  Select  closest  ancte'AT  in  table  4, 


Fig,  26.  Equivolent  lengths  of  fittings.  (Notionol  Warm  Air  Heotirvg  orxf  Air  Conditioning  Associotion) 
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TAtLI  D.— fREi  AREA  Of  REGISTER  SIZES 

(Plot  foce,  adjustable-bar  type  registers) 


Nominal 
Size,  In. 

iFree  Area,  Sq  In.  11 

1  Approximate  || 

Nominal 
Size,  In. 

Free  Areo,  Sq  In. 
Approximate 

To  X  4 

24 

14  X  8~ 

75 

10  X  5 

30 

14  X  10 

95 

10  X  6 

38 

24  X  4 

60 

10  X  8 

52 

24  X  6 

91 

12  X  4 

29 

24  X  8 

129 

12  X  5 

37 

24  X  10 

163 

12  X  6 

46 

24  X  12 

200 

12  X  8 

64 

30  X  6 

120 

12  X  10 

82 

30  X  8 

167 

14  X  4 

34 

30  X  10 

207 

14  X  5 

44 

30  X  12 

250 

14  X  6 

54 

Thit  table  ia  nut  cfamilrte  and  dura  imX  liat  all  aizea  being  manufactured. 
Fur  aiiecific  aizea  and  free  areaa,  refer  to  regiater  manufacturcr’a  cataloga 
of  tboae  lieing  uaed  on  each  particular  jol>. 


Table  D  shows  average  free  areas  of  registers  for  typ¬ 
ical  commercial  types  and  should  be  used  only  when  spe¬ 
cific  manufacturer’s  data  are  not  available. 

The  heavy  dividing  lines  in  Tables  C-1  and  C-2  were 
included  in  an  attempt  to  show  distinction  in  sound  level. 
For  this  purpose  the  work  of  Stewart  and  Drake  on  sound 
level  was  selected  from  a  number  of  references  consulted 
as  the  most  practical  fur  air  conditioning  work.  The  curves 
of  Fig.  23  are  based  upon  the  results  of  tests  by  Stewart 
and  Drake  on  registers  with  horizontal  and  vertical  fins, 
and  supercede  those  published  in  the  original  paper 
(ASHVE  Tr.  v.  43,  p.  81). 

It  is  possible  to  subtract  the  pressure  required  at  the 
register  from  the  total  available  at  the  bonnet  and  there¬ 
by  obtain  the  pressure  available  for  the  duct  system  alone. 
For  example,  as  shown  in  Fig.  24,  if  the  pressure  loss  for 
register  (a)  is  0.12  inch  w.g.,  for  register  (h)  is  0.01 
inch,  and  for  register  (c)  is  0.03  inch,  then  the  maximum 
pressure  loss  of  the  registers  is  0.12  inch.  The  required 
bonnet  pressure  must  be  greater  than  0.12  inch.  If,  for 
example,  the  bonnet  pressure  selected  is  0.25  inch,  then 
the  available  pressure  for  overcoming  resistances  in  each 
of  the  ducts  from  the  bonnet  to  the  register  will  l>e  for 
(a)  0.13  inch,  for  (b)  0.24  inch,  and  for  (c)  0.22  inch. 

Raturn  Intake  Sizet 

As  indicated  previously,  the  location  of  the  return  in¬ 
take  is  not  as  critical  as  the  IrK-ations  of  the  warm-air 
registers.  The  air  flow  from  more  than  one  register  can 
be  handled  through  a  single  return  intake.  If  uniform 
room-air  temfjeratures  arc  maintained  by  the  proper 
placement  of  registers,  then  the  return  intakes  can  be 
located  in  the  ceiling  as  well  as  in  the  sidewall  or  in  the 
flo<ir.  Usually  Hour  locations  are  not  favored  bet'ause  the 
intakes  will  be  stepped  upon. 

Theoretically,  the  air-flow  rate  in  cfm  at  the  register 
is  greater  than  that  at  the  return  intake  because  of  the 
less  dense  air  at  the  supply  register.  In  actual  practice 
the  difference  of  10  to  15%  is  not  considered  material. 
Furthermore,  if  the  flow  rate  at  the  registers  is  consid- 
ere<l  to  be  the  same  as  that  at  the  return  intakes,  the 
design  of  the  return  duct  system  will  be  conservative. 
Hence,  the  air  flow  to  he  handled  by  any  given  return 
intake  is  obtained  by  adding  the  flow  rates  for  all  of  the 


registers  in  that  part  of  the  space.  For  example,  sup¬ 
pose  that  eight  warm-air  registers,  each  handling  150  cfm, 
are  located  in  a  large  space,  or  a  total  of  1200  cfm  of  air. 
Assume  that  two  return  intakes  are  to  be  located  in  the 
space.  Then  the  air-flow  requirements  of  the  two  return 
intakes  can  be  any  combination  that  will  total  1200  cfm. 


TABLE 

E. — RETURN  INTAKE 

SIZES  AND 

CAPACITIES 

Nominol 
Size,  In. 

1  Approximate  || 

1  Copocity,  CFM  || 

Nominal 

Size,  In. 

Approximate 
Capacity,  CFM 

10  X  4 

100 

24  X  4 

260 

10  X  5 

125 

24  X  5 

320 

10  X  6 

155 

24  X  6 

390 

10  X  8 

215 

24  X  8 

490 

12  X  4 

120 

24  X  10 

665 

12  X  5 

155 

24  X  12 

795 

12  X  6 

190 

30  X  4 

300 

12  X  8 

260 

30  X  5 

400 

12  X  10 

325 

30  X  6 

485 

14  X  4 

145 

30  X  8 

660 

14  X  5 

180 

30  X  10 

830 

14  X  6 

220 

30  X  12 

1015 

14x8 

305 

30  X  14 

1160 

30  X  16 

1355 

Thit  table  it  nut  complete  and  doe*  not  lift  all  sizes  being  manufactured. 
For  other  sizes  and  exact  free  areas  refer  to  register  manufacturer’s 
catalogs. 

Free  area  requirements  of  liascboard  or  floor  intakes  for  any  capacity 
can  be  determined  by  the  fidlowing  equation: 

Required  capacity,  cfm 

Required  free  area,  sq.  in.  =  -  -  - -  --  X  144 

500 

=  (0.288)  (cfm). 


A  suggested  design  value  for  return  intakes  is  500 
fpm  through  the  free  area.  On  this  basis  the  values  for 
Table  E  were  derived. 

Sizes  of  Ducts  and  Equivalent  Lengths  of  Fittings 

Once  the  total  loss  in  pressure  for  each  run  has  been 
determined,  the  selection  of  the  “friction  loss  per  1(X)  ft 
of  duct”  for  each  run  can  be  determined  by: 

Available  pressure  for  each  run  in  inches  of  water 

Effective  lengths  of  duct  from  bonnet  to  register 
in  units  of  hundreds  of  feet 

Now  the  “effective  length  of  duct”  is  the  summation  of 
the  “straight  lengths”  of  duct  and  the  “equivalent 
lengths”  of  fittings  in  each  run.  For  the  purpose  of  de¬ 
termining  the  equivalent  lengths  of  fittings  commonly 
used  in  forced-air  systems,  the  values  in  Fig.  25  and  26 
are  shown.  The  values,  which  are  in  “equivalent  feet  of 
straight  duct”  are  only  approximate,  and  are  on  the  low 
side  for  extremely  large  ducts  over  18  inches  in  diameter, 
or  18  inches  square. 

The  design  procedure  from  this  point  forward  is  no 
different  from  that  commonly  referred  to  as  the  “equal 
friction  pressure  loss”  method.  For  each  branch  duct  in 
the  system,  both  the  cfm  to  be  handled  as  well  as  the  fric¬ 
tion  loss  per  100  ft  of  duct  will  be  known.  By  means  of 
the  common  air  friction  chart  for  air  Bow,  the  size  of 
the  ducts  can  be  determined  as  well  as  the  duct  velocity. 
By  means  of  tables  or  charts,  the  round  pipe  diameters 
can  l>e  converted  to  rectangular  or  square  pipe  sizes  that 
will  have  the  same  friction  loss  characteristics. 
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CUT  ALONG  THIS  LINE 


STANDPIPE  SYSTEMS 


standpipe  system  with  intermediate  tanks 


otTAiLSHEET  AIR  CONDITIONING,  HEATING  AND  VENTILATING  ocrobiP 


I 


STANDPIPE  SYSTEMS 


mouse  tank 


I  A' 


SINGLE  STANDPIPE  SYSTEM 
SUPPLIED  FROM  A  ROOF  TANK 


DRAWINGS  THROUGH  THE 
COOPERATION  OF 
MORTIMER  FREUND  OF 
EADIE.  FREUND  AND  CAMPBELL. 
CONSULTING  ENGINEERS 
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AIR  CONDITIONING,  HEATING  AND  VENTILATING 


OCTOBER  I95S 


AND 


PIPING 

PLUMBING 

Increasing  Water  Supply  Pressure  in  Buildings 


Every  new  building  under  construction,  regardless  of 
its  size,  demands  a  water  supply  of  good  quality 
and  ample  pressure.  Good  quality  means  water  that  is 
bacteriologically  pure  and  of  acceptable  appearance  and 
taste.  Ample  pressure  means  water  supplied  to  the  various 
fixtures  and  equipment  in  the  building  at  a  pressure  that 
will  provide  a  steady  flow  to  fulfill  the  needs  of  the  fix¬ 
tures  and  equipment  despite  the  number  of  fixtures  that 
may  be  used  at  the  same  time. 

Since  water  of  sufficient  pressure  is  not  always  available 
at  a  given  site,  consideration  must  be  given  to  means  that 
can  be  employed  to  boost  pressure  within  the  building. 
Several  methods  that  are  more  commonly  used  to  serve 
this  purpose  will  be  described. 

Street  Mains  With  inadequate  Pressure 

An  engineer  frequently  finds  that  a  project  which  he 
is  helping  to  design  will  be  served  by  a  street  main  with 
pressure  so  low  that  the  main  cannot  supply  the  entire 
needs  of  the  building.  When  this  occurs,  the  underlying 
reason  for  the  low  pressure  in  the  street  main  can  usually 
be  attributed  to  one  of  the  following  factors: 

1.  Existing  low  pressure  water  distribution  system. 

2.  Street  main  of  variable  pressure,  undersized  piping. 

3.  Mains  overtaxed  by  the  increased  number  of  new 
buildings. 

4.  Mains  that  are  old  and  low  pressure  is  purposely 
maintained  to  prevent  rupture  of  piping. 


.).  Partial  stoppages  by  foreign  objects  or  tuberculation 
in  the  water  distribution  system  that  tend  to  reduce 
the  pressure. 

6.  Summertime  load — large  volumes  of  water  used  by 
the  public  and  by  equipment  such  as  air  conditioning 
units. 

Importance  of  Adequate  Water  Pressure 

In  modern  construction,  just  the  mere  flow  of  water, 
no  longer  suffices  the  building  needs.  A  dependable  flow 
and  an  adequate  pressure  is  a  necessity  (1)  l>ecause  it 
lessens  the  possibility  of  back-siphonage  in  a  part  of  the 
interior  water  supply  system;  (2)  the  greater  number  of 
flush  valves  that  are  installed  require  prescribed  pressures 
for  their  proper  function;  (3)  the  public  uses  more  water 
and  the  various  fixtures  and  equipment  utilizing  water 
are  dependant  on  a  water  supply  that  has  steady  flow 
and  constant  pressure  to  produce  the  desired  results. 

For  these  and  many  more  reasons,  careful  consideration 
must  be  given  to  the  water  supply  for  a  proposed  project, 
especially  when  an  inadequate  water  pressure  prevails  in 
the  street  main. 

Methods  of  Increasing  Water  Pressure 

When  low  water  pressure  is  experienced,  the  engineer 
has  several  methods  from  which  he  niay  choose  to  increase 
the  pressure.  The  method  chosen  of  course  is  dependent 


Fig.  1.  Typicol  arrongement  of 
tankless  water  supply  system. 
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Check  valve 


U|M»n  tlie  ■|M*cific  demand  requirementn  of  the  building  or 
nature  of  hia  proponed  design. 

Although  there  are  numerous  ways  in  which  this  may 
be  accomplished,  we  shall  confine  ourselves  to  just  three 
of  the  more  generally  used  methods.  These  follow: 

1.  Tankless  water  supply  system. 

2.  Pneumtaic  tank  water  supply  system. 

.3.  Roof  tank  using  house  pumps. 

Tanklats  Wafer  Supply  Syifam 

A  tankless  water  supply  system  serves  its  function  best 
in  a  building  where  small  quantities  of  water  are  used 
but  the  water  pressure  in  the  street  main  is  insufficient  to 
fulfill  the  demand  requirements. 

By  means  of  a  pump  tied  into  the  line,  the  required 
pressure  is  built  up  and  maintained.  Figure  1  shows  a 
typical  layout  of  the  pump  and  piping  hook-up  necessary 
for  such  a  system. 

It  will  be  noted  in  this  figure  that  the  water  supply  line 
leads  directly  to  the  fixtures,  with  a  branch  taken  from 
the  line  and  connected  to  the  pump.  The  system  ojierates 
as  follows: 

Suppose  a  building  requires  a  water  pressure  of  40  psi 
and  the  available  water  supply  varies  between  30  and  40 
psi,  depending  upon  other  factors  that  draw  on  the  water 
in  the  street  main.  While  a  pressure  of  40  psi  is  flowing 
through  the  interior  piping  system,  the  pump  is  inopera¬ 
tive.  However,  once  the  pressure  drops  to  say  35  pounds, 
a  pressure  switch  is  activated  which  starts  the  pump  and 
this  builds  up  the  desired  water  pressure.  A  check  valve 
is  placed  on  the  bypass  line  to  prevent  the  pumped  water 
from  barking  up  into  the  supply  line.  Flexible  connections 
are  installed  between  the  pump  and  the  piping  to  prevent 
the  pump  vibration  from  being  transmitted  through  the 
piping  system.  In  addition,  the  pump  is  supported  on  a 
cushioned  base  and  this  is  in  turn  anchored  to  the  floor 
slab. 

The  pump  capacity  is  selected  on  the  basis  of  the  build¬ 
ing  needs.  If  a  more  dependable  pumping  arrangement 
is  sought,  duplex  pumps  are  used.  When  this  system  is 
carefully  designed  and  adequately  sixed  for  the  needs  of 
the  particular  building,  it  can  be  counted  upon  for  satis¬ 
factory  service.  A  disadvantage  is  that  the  water  will  be 


furnished  to  the  fixtures  as  a  throbbing  supply  due  to  the 
action  of  the  pump. 

Pneumatic  Tank  Water  Supply  System 

For  larger  buildings  with  greater  water  demands,  where 
a  constant  pressure  is  desired,  a  pneumatic  tank  system 
is  employed.  Here  again,  the  water  is  supplied  directly 
to  the  fixtures  with  a  branch  taken  from  the  water  main 
and  connected  to  the  pneumatic  tank  system.  The  water 
pressure  is  built  up  by  the  pumps  and  tank,  thus  assuring 
a  steady  flow  of  water  throughout  the  building.  Figure  2 
shows  a  typical  arrangement  of  tank,  piping,  air  com¬ 
pressor  and  component  apparatus. 

As  illustrated,  the  water  supply  bypasses  the  pneumatic 
tank  system  but  a  branch  from  the  water  supply  is  con¬ 
nected  to  the  pump  suction.  The  discharge  from  the  tank 
is  reconne<’tcd  hack  to  the  supply  for  the  fixtures. 

The  pump  or  pum|>s  force  the  water  directly  into  the 
storage  tank  which  is  partially  filled  with  a  volume  of 
air  at  a  prescribed  pressure  maintained  by  the  air  com¬ 
pressor.  The  water  in  the  tank  occupies  approximately 
two-thirds  the  capacity  of  the  tank.  The  water  level  in  the 
tank  is  shown  on  the  water  glass.  Since  the  water  is 
pumped  into  the  tank  under  pressure,  it  will  further 
“squeeze”  the  compressed  air  which  is  the  force  that  acts 
to  furnish  the  water  in  the  amount  and  pressure  needed 
for  the  height  and  water  demand  of  the  building  where  it 
is  installed. 

The  size  of  the  pheumatic  tank,  pumps  and  related 
equipment  is  determined  by  the  size  or  height  of  the  build¬ 
ing  and  potential  water  demand. 

A  pneumatic  system  has  the  advantage  that  it  can  be 
installed  in  the  building  at  basement  level  and  is  used 
for  an  upfeed  water  distribution  system  for  the  cold  water 
as  well  as  the  hot  water.  This  system  when  properly  de¬ 
signed  and  installed  can  be  counted  upon  to  service  effi¬ 
ciently  the  needs  of  the  building.  In  very  tall  buildings 
an  intermediate  pneumatic  tank  system  is  installed  at  an 
upper  floor  level  to  sectionalize  the  water  distribution 
systems.  A  disadvantage  of  the  system  is  that  a  consider¬ 
able  amount  of  spac^  is  required  for  the  equipment  to 
fulfill  its  function.  Moreover,  if  a  fire  standpi{>c  system 
is  contemplated,  a  fire  pump  must  be  installed. 
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Roof  Tank  System 

A  roof  tank  system,  like  the  pneumatic  tank  system,  is 
used  in  buildings  where  large  volumes  of  water  are  needed 
for  the  demand  requirements.  The  tank  is  located  above 
the  roof  level  of  the  building  and  is  filled  by  means  of 
house  pumps  located  on  the  ground  floor  or  in  the  cellar 
of  the  building.  A  typical  system  is  shown  in  Fig.  3. 

The  roof  tank  is  located  at  a  level  above  the  roof  and 
at  a  height  calculated  to  maintain  the  needed  pressure 
at  the  top  floor  level  of  fixtures  and  equipment.  The  size 
of  the  roof  tank  is  determined  on  the  basis  of  the  volume 
of  water  in  gallons  per  minute  that  will  be  used  in  a 
given  time. 

House  pumps  are  usually  of  the  duplex  type  and  are 
sized  for  the  capacity  that  will  furnish  the  required 
amount  of  water  to  satisfy  the  desired  pumping  cycle. 

If  the  roof  tank  is  to  be  used  for  both  the  fire  and 
ilomestic  water  needs,  the  tank  must  be  sized  to  hold  at 
least  3500  gallons  of  water  for  fire  reserve  in  addition 
to  the  domestic  water  reserve.  The  domestic  water  reserve 
is  estimated  by  either  the  pumping  cycle  desired  of  the 
pumps  or  by  the  gallons  of  water  to  be  held  in  reserve, 
should  the  water  supply  fail  or  drop.  Some  engineers  in 
their  design  figure  reserves  that  will  last  anywhere  from 
15  to  30  minutes  of  normal  consumption,  de|)ending  upon 
the  type  of  building  served. 

The  water  level  is  maintained  in  the  tank  by  means  of 
a  ball  float  valve.  Many  varied  types  of  valves  are  avail¬ 
able  for  this  purpose.  An  actuating  switch,  an  integral 
part  of  the  valve,  starts  and  stops  the  pumps.  Here  again, 
various  types  of  switches  are  available  for  this  purpose. 

The  roof  tank  can  lie  constructed  of  steel  or  of  woo<l. 
Also,  it  consists  of  just  one  compartment  or  several  com¬ 
partments,  depending  uptm  the  particular  design  favored 
by  the  engineer.  A  properly  designed  roof  tank  system  is 
an  effiicient  system  and  will  serve,  in  a  troublefree  manner, 
the  needs  in  a  building  of  several  stories  or  tall  buildings 
of  many  stories. 

The  disadvantage  of  a  roof  tank  system  is  the  periodic 


cleaning  required  to  maintain  a  taste-free  water.  To  this 
end  the  water  in  the  tank  will  remain  cleaner  for  longer 
|)eriods  if  the  entire  water  res<;rve  in  the  storage  tank  is 
circulated.  This  circulation  may  be  accomplished  by  the 
pro|)er  arrangement  of  piping  comprising  the  down  feed 
supply  in  the  tank. 

When  a  system  is  selected  for  use  in  a  partu^ular  appli¬ 
cation,  the  equipment  manufacturers  should  be  consulted 
with  regard  to  the  pr«)|)er  type  to  use  and  the  hook-up 
recommended. 


Air  Conditioning  Important  for  Food  Stores 


Food  retailers  pay  for  air  conditioning  whether  or  not 
they  install  it  in  their  stores,  according  to  the  official  pub- 
li(;ation  of  the  National  Association  of  Retail  Grocers. 
Pointing  out  that  a  decrease  in  sales  volume  and  increased 
spoilage  of  perishable  foods  during  the  hot  months  are 
direct  business  losses  resulting  from  lack  of  air  condi¬ 
tioning,  the  article  states; 

“With  a  comfortable,  cool  store,  customers  will  come 
in  oftener,  stay  longer,  and  purchase  more  items.  Em¬ 
ployees  are  more  efficient  and  pleasant.  Refrigerated  cases 
are  not  overtaxed  and  meat  and  produce  stay  fresher. 
Also  shelves  and  stock  stay  cleaner  longer.” 

Bright  sun  rays  beaming  through  a  large  plate  glass 
window  can  overwork  any  air  conditioner,  the  article 
warns.  A  canopy  installed  over  a  large  display  window 
can  reduce  the  retailer’s  air  conditioning  needs  by  10% 
or  more.  If  walls  are  exposed  to  bright  sunlight,  strategi¬ 
cally  placed  trees  will  add  to  the  appearance  of  the  loca¬ 
tion  and  reduce  the  cooling  load  needed.  “If  this  is  not 
practical,”  the  article  continues,  “try  painting  walls  a 
light  color.  Tests  show  a  saving  of  from  10  to  50%  (de¬ 


pending  on  the  construction)  in  the  heat  gain  through 
light  colored  walls  versus  dark  walls.” 

Insulation  and  a  double  vestibule  serve  a  year  round 
purpose,  beneficial  fur  heating  and  cooling  periods  and 
a  pitched  roof  requires  about  one-third  less  cooling  than 
a  flat  roof.  A  coating  of  white  marble  chips  on  a  flat 
roof  will  drop  the  cooling  requirements  to  that  of  a 
pitched  roof. 

“Any  nationally  advertised  system  will  give  good  ser¬ 
vice.  In  a  recent  test  by  the  air-conditioning  industry  of 
22  coolers,  only  one  proved  ineffective.  This  test  also 
showed  that  proper  installation  was  most  important  for 
successful  and  quiet  operation.  The  unit  must  properly 
sized,  control  wiring  c<irrectly  installed,  ducts  through 
uncooled  areas,  insulated. 

“Tests  show  constant  o{)eration  is  the  key  to  good 
humidity  control.  Two  or  more  smaller  units  which  can 
be  ruai  separately  or  together  may  result  in  operational 
savings.  One  unit  runs  continuously  and  as  the  heat  load 
or  humidity  increases,  the  other  units  go  into  operation.” 
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(Left)  Port  of  o  contirigent  of  plumber  or>d  pipefitter  opprentices, 
opprentice  instructors  ond  union  personnel  emerging  from 
Purdue's  Union  buildirtg  between  dosses  durir>g  the  1955  con- 
ference  and  contest  sponsored  by  the  United  Associotion. 


2nd 

Annual 


I 


Plumber  and  Pipefitter  Apprentice 
Contest  and  Conference 


(Above)  Apprentice  Andrew  O'Donovon,  Jr.,  Locol  250,  Los 
Angeles,  sweots  o  copper  joint  under  wotchful  eye  of  Deon 
W.  A.  Knopp  of  Purdue  ond  Arthur  I.  Heim  of  Copper  ond 
Bross  Reseorch  Associotion. 

(Below)  Fronk  Peterson  ond  Homer  Robertson  tolly  entries  In 
colked  joint  contest. 


PURUUE  University,  Lafayette,  Ind.,  was  host  at  a 
5>day  plumber  and  pipefitter  apprentice  conference 
and  contest,  August  15-20,  arranged  by  the  United  Asso¬ 
ciation  of  Journeymen  and  Apprentices  of  the  Plumbing 
and  Pipefitting  Industry  of  the  United  States  and  Canada 
under  direction  of  Purdue’s  Industrial  Education  Divi¬ 
sion.  Proceedings  included  a  forum  on  peacetime  uses  of 
atomic  energy  arranged  by  U.  A.  President  Martin  P. 
Durkin,  former  Secretary  of  Labor. 

Attendance  at  the  conference  numbered  over  000 
officials  and  members  of  the  union,  and  also  included 
representatives  of  government  agencies,  contractors,  man¬ 
ufacturers,  and  trade  associations.  A  total  of  31  industrial 
firms  and  associations  supplied  exhibits. 

A.  M.  Gegenheimer,  field  project  engineer  of  Blaw- 
Knox  Company,  St.  Louis,  Mo.,  told  the  atomic  energy 
forum  that  Atomic  Industrial  Forum,  Inc.,  forsees  a  re¬ 
actor  piping  business  of  $26  million  in  1959  increasing  to 
$37  million  in  1961  and  $97  million  in  1963.  These 
amounts,  said  Gegenheimer,  are  only  for  piping  materials 
and  labor  in  place,  and  do  not  include  any  auxiliary  fa¬ 
cilities,  such  as  water  treating  systems. 

Other  conference  activities  included  a  five-day  training 
course  for  apprentice  instructors  under  the  direction  of 
Purdue’s  Industrial  F^ducation  Division.  The  course  at¬ 
tracted  176  apprentice  instructors  who  were  presented 
certificates  at  a  luncheon  on  Saturday,  August  20. 

As  a  major  part  of  the  week’s  activities,  the  U.  A.  held 
the  international  finals  of  its  second  annual  apprentice 
contest.  Seventy-f()ur  apprentices,  40  plumiters  and  34 
pipe  fitters,  all  in  the  fifth  and  final  year  of  their  training, 
and  each  a  champion  in  his  own  state  or  province,  com¬ 
peted  for  the  honor  of  being  best  of  their  class  for  the 
United  States  and  Canada. 

Results  of  the  apprenticeship  contest  were  announced 


iAtuMuait  AppfiettiUce  ^otd/^ 


(Above)  Winners  of  apprentice  contest  receive  awards  at  dinner. 
L  to  r,  3rd,  2nd,  ond  1st  place  plumbers  Dovid  Binns,  Lynn  F. 
Wallace,  and  Jack  F.  Goold,  respectively;  V.A.  Ger^eral  Secre¬ 
tary-Treasurer  Edward  J.  Hillock,  Assistant  to  the  General 
President  Peter  T.  Shoemann,  Assistant  Secretary  William  C. 
O'Neill;  and  1st,  2nd,  and  3rd  place  pipefitters  Thomas  Tobin, 
Jr.,  Anthony  P.  Bielski,  and  Wolter  D.  Swanson,  Jr.,  respectively. 


(Left)  Apprentice  instructors  training  course  is  taken  by  176 
delegotes. 


at  a  dinner  held  in  the  North  Ballroom  of  the  Purdue 
Memorial  Union  Building  on  Thursday  evening,  Aug.  IK. 

The  winners: 

Plumbing 

First  Place — Jack  F.  Goold,  Aurora,  Colorado,  Local 
Union  3. 

Second  Place — Lynn  F.  Wallace,  Houston,  Texas,  Local 
Union  68. 

Third  Place — David  Binns,  Seattle,  Washington,  L<M-al 
Union  32. 

Pipe  Fitting 

First  Place — Thomas  J.  Tobin,  Jr.,  Philadelphia, 
Penna.,  Local  Union  420. 

Second  Place — Anthony  Bielski,  Yonkers,  N.  Y.,  Local 
Union  638. 

Third  Place — Walter  D.  Swanson,  Jr.,  Omaha,  Nebr., 
Local  Union  464. 

Peter  T.  Schoemann,  assistant  to  U.  A.  General  Presi¬ 
dent  Martin  P.  Durkin,  presented  a  check  of  8l,(X)0  to 
each  of  the  first-place  winners.  Prizes  of  $500  and  $250 
were  presented  to  ea<‘h  of  the  second  and  thinl-place 
winners  respectively. 

Robert  T.  Morrill,  president  of  the  National  Associa¬ 
tion  of  Plumbing  Contractors,  and  Pldward  Jungbert, 


•rtf' 


(Above)  Executive  meeting  of  United  Association. 


(Below)  Apprentice  J.  Robert  Bick,  Locol  392,  Cincinnati,  mokes 
a  cut  in  the  welding  project. 


president  of  the  Mechanical  Contractors  Assrrciation  of 
America,  addressed  the  dinner  gathering  and  presented 
prizes  to  the  winning  contestants. 

The  international  apprentice  training  program  in  the 
plumbing  and  pipe  fitting  industry  is  jointly  adminis¬ 
tered  by  the  U.  A.,  the  two  contractors’  associations,  and 
the  National  Association  of  Master  Plumix*rs  and  Heat¬ 
ing  Contractors  of  Canada. 


Temperature  Forecast  for  October 


Prepored  for  Air  Conditioning,  Heoting  ond  Ventiloting 
by  Long  Ronge  Weother  Consultontt 


KEY  BY  REGIONS 


A 

B 

C 

NEAR  NORMAL 

+  r  to  -1* 

+  1  ®  to  -  1  • 

4  1"  to  -  1  ® 

BELOW  NORMAL 

1 

o 

« 

<N 

1 

1 

o 

CM 

1 

-2®  to  -3® 

MUCH  BELOW  NORMAL 

5®  or  more 

—  5*  or  more 

—  4®  or  more 

OVKR  mo*l  of  thi*  paHlern  half  of  the  country  the  euntcrii  Texas,  which  will  Ik*  chtse  to  normal,  the  western 

tem|>erature  will  average  rather  close  to  the  normal  half  of  the  country,  including  Minnes«»ta  will  he  cool,  at 

for  the  month  of  October.  There  will  he  a  tendency  for  least  2**  lielow  the  normal,  during  October,  with  most  of 

the  temperatures  to  run  a  degree  or  two  above  normal  the  numth  below  normal.  Sections  of  the  northern  plaias, 

from  Pennsylvania  northeastward  through  New  Kngland,  including  most  of  the  Dakotas,  northern  Minnesota  and 
and  a  degree  or  two  Itelow  normal  in  the  southern  Appa-  eastern  Montana  are  exf)ected  to  average  as  much  as  .S°, 

lachians  and  along  the  south  Atlantic  coast.  In  most  east*  or  much  l>elow  normal.  Kqually  cold  weather  is  ex|M‘cted 

ern  sections  warmer  weather  (relative  to  the  normal!  is  in  some  central  and  northerly  sections  west  <*f  the  Divide, 

expected  during  the  early  part  of  the  month,  cooler  including  most  «»f  Nevada,  Oregon  and  western  Vt  ash- 

weather  during  the  latter  part.  ington.  The  month  probably  w  ill  start  cold  and  continue 

Kxcept  for  a  strip  from  Kansas  southward  through  cold  in  this  far  western  area. 
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MUCH  ABOVE  NORMAl 


ABOVE  NORMAl 


NEAR  NORMAl 


BEIOW  NORMAl 


MUCH  BEIOW  NORMAl 
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NEWS  OF  EQUIPMENT  AND  AAATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on 
page  153  for  securing  additional  information  on  now 
equipment  and  materials  described  in  this  department. 

Outdoor  Water  Chillers 

The  CenTraVac  line  of  centrifugal  water  chillers  is  now 
available  for  outdoor  installation  without  protective  en¬ 
closures  from  The  Trane  Co.,  Las  Crosse,  Wis.  All  sizes 
from  50  to  800  tons  refrigeration  capacity  can  he  ob¬ 
tained  with  this  optional  feature. 

Hermetic  construction 
and  automatic  operation 
make  the  chillers  suit¬ 
able  for  outdoor  use 
with  only  minor  modifi¬ 
cations.  The  purge  unit, 
control  panel,  conduit 
boxes  and  capacity  con¬ 
trol  mechanism  are 
weatherproofed  and  pro¬ 
vided  with  electric  heat¬ 
ers  to  prevent  condensa¬ 
tion.  liie  insulation  is  waterproofed,  and  suitable  weath¬ 
er-resistant  paint  is  used  on  the  exterior. 

The  outdoor  version  of  the  chiller  was  develo|)ed 
mainly  for  use  in  large  existing  buildings  and  industrial 
plants.  Often  the  installation  of  centrifugal  refrigeration 
equipment  is  impossible,  unless  it  can  operate  safely  and 
satisfactorily  outside  on  ground  level,  at  some  interme¬ 
diate  location  or  on  the  building  roof. 

Many  industrial  plants  requiring  chilled  water  for  com¬ 
fort  air  conditioning  or  process  applications  prefer  to  be 
able  to  install  the  refrigeration  equipment  out-of-doors  in 
order  to  gain  maximum  use  of  productive  floor  space. 
More  information?  Circle  Item  I  on  postcard,  page  153. 


Portable  Foot  Warmer 

A  portable  foot  warmer  called  the  Electro-Mat  is  intro¬ 
duced  by  Interstate  Kubl)er  f’roducts  Corp.,  Los  Angeles, 
(^alif.,  to  add  to  employee  comfort  and  as  an  aid  in  cut¬ 
ting  absenteeism  caused 
by  common  colds,  back 
aches,  and  sore  muscles. 

The  foot  warmer  is  an 
electrically-heated.  Neo¬ 
prene  rubber  mat  14  x 
21  in.  It  is  designed  to 
help  increase  efficiency 
and  lower  the  frequency 
of  colds  of  office  j)ersonnel  and  production  line  workers. 
The  mat  transmits  heat  which  reduces  the  comimin  com¬ 
plaint  of  cold  feet  often  heard  in  offices  and  plants. 

Consuming  less  power  than  a  KM)  watt  light  bulb,  the 
mat  is  used  by  check  stand  cashiers,  secretaries,  assembly 
line  workers,  housewives,  warehouse  workers,  theater 
cashiers,  office  {iersonnel,  and  machine  operators. 

More  information?  Circle  Item  2  on  postcard,  page  153. 


Heating-Cooling  Baloncer 

A  liquid  flow  indicator  designed  for  balancing  warm 
water  heating  and  chilled  water  cooling  systems  is  an¬ 
nounced  hy  Bell  &  (iossett  Co.,  Morton  Grove,  III. 

Called  the  Thermoflo  balancer,  the  unit  is  practical  to 
use  on  small  installations,  such  as  a  radiant  panel  heating 
system,  snow-melting  sys¬ 
tem,  or  any  zoned  water 
circuit.  The  balancer  indi¬ 
cates  the  water  flow  rate 
through  a  circuit  up  to 
10  gpm.  A  valve  is  built 
in  to  adjust  the  flow  rate 
to  the  desired  8<‘tting.  A  thermometer  is  also  included 
and  is  visible  through  the  sight  glass. 

By  visually  checking  the  water  flow  rate  in  gpm,  a 
system  can  be  balanced  once.  Return  trips  by  a  contractor 
are  unnecessary  since  the  flow  rate  through  different 
circuits  is  proportioned  for  individual  heating  or  cooling 
loads. 

The  flow  indicator,  although  designed  for  warm  water 
and  chilled  water  circulating  systems,  can  also  be  used 
in  various  industrial  fields. 

More  information?  Circle  Item  3  on  postcard,  page  153. 


Filters  for  Dust  Collector 

Filtration  through  six  throwaway  filters  is  one  of 
several  features  of  the  after-filtering  tnechanism  designed 
for  the  Model  219  FM-A,  cyclone-type,  dust  collector  hy 
Torit  Mfg.  Co.,  .St.  Paul, 

Minn. 

Used  to  collect  dust,  lint, 
chips,  powders,  and  fumes 
in  industrial  plants,  the 
unit  recirculates  filtered  air 
back  into  the  room  to  pre¬ 
vent  heat  losses  during  cold 
weather.  Its  5-hp,  3450- 
rpm  m«)tor  pulls  2100  cfm 
of  air  through  an  8-in.  in¬ 
let  at  a  static  pressure  of 
3.0  in.  of  water  and  an  air 
s[)eed  of  more  than  a  mile  a  minute. 

Ihqiending  upon  the  particle’s  size  and  s|)ecific  gravity, 
the  efficiency  of  the  unit’s  centrifugal  action  varies  from 
75%  to  95%.  Thick  pads  <»f  glass  insulation  wool  on  each 
of  two  o|)en  surfaces  on  the  after-filter  frame  remove  any 
fine  dust  that  has  not  already  lieen  trap|>ed  in  the  col¬ 
lector’s  4%  cu  ft,  internal  reservoir. 

F.ach  filter  is  held  to  the  frame  by  six  wing  nuts,  which 
may  l)e  removed  for  replacing  material.  The  frame  is 
made  of  20-gage  steel  with  a  blue-gray  wrinkle  finish. 

The  dimensions  of  the  colle*  tor  are:  height,  93 in.; 
depth  (less  after-filter),  30  in.;  width,  24  in.;  and  ship¬ 
ping  weight,  635  lb.  The  after-filter  measures  81  x  51 
X  14  in. 

More  information?  Circle  Item  4  on  postcard,  page  153. 
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The  packing  is  made  in  three  thicknesses,  1/32,  1/16, 
and  1/8  in.,  and  in  three  sheet  sizes,  48  x  48  in.  (cross- 
laminated  or  homogenous),  48  x  72  in.  (homogenous), 
and  48  x  144  in.  (homogenous).  The  material  weighs 
2.6  lb  per  sq  yd  in  the  1/32  in.  thickness. 

More  information?  Circle  Item  7  on  postcard,  page  153. 


Machine  Bor*s  Uiid«r  Walks 

An  underwalk  and  driveway  tool  that  bores  holes  is 
announced  by  Mall  Tool  Co.,  Chicago,  111.  The  vibratory 
earth  borer 


is  powered  by  a 

Without  removing  any 
soil,  the  earth  borer  makes  a 
2'inch  diameter  hole  straight 
through  the  soil,  under  con* 
sidewalks, 

borer  stays 
course  order  to 

provide  an  and  ({uick*  * 

er  method  of  laying  under*  '  • 

ground  piping  and  wiring.  The  machine  helps  to  elim¬ 
inate  the  bottlenecks,  confronted  in  laying  pipe  and 
conduit  under  sidewalks,  drives,  and  runways. 

A  feature  of  the  power  borer  is  that  its  rubber  tire 
wheels  allow  it  to  be  rolled  from  one  place  to  another  on 
a  wheelbarrow  mounting.  One  man  wheels,  while  another 
carries  the  boring  head  and  flexible  shaft. 

More  information?  Circle  Item  5  on  postcard,  page  153. 


Valve  Is  3-  or  4-Way  Control 

A  multiport,  lift-and-turn  valve  is  being  made  by  Aqua- 
Matin,  Inc.,  Rockford,  Ill. 

Called  Solomite  and  made 
of  brass,  the  valve  is  3*in. 
across  and  about  2  in.  deep. 

It  is  a  miniature  version  of  M  A 

its  larger  counterpart,  the 
company’s  Solo  valve. 

The  valve  changes  4*way 
or  3-way  circuits  by  lifting 
the  handle  and  turning  it  to 
drop  into  the  proper  slot. 

Its  design  features  include  ^ 

an  0-ring  seal  on  the  stem  *"  * 

shaft  and  a  forged  handle,  cap,  and  bonnet.  It  is  avail¬ 
able  only  in  a  %*in.  size. 

While  the  valve  is  designed  primarily  for  top-salting 
domestic  water  softeners,  it  is  also  applicable  to  other 
piping  systems  or  applications  requiring  2-po8ition  or  3- 
position  control  of  3-way  and  4-way  circuits. 

More  information?  Circle  Item  8  on  postcard,  page  153. 


Baseboard  Mode  Slimmer 


A  new  line  of  baseboard  radiation  featuring  a  1-in. 
cop|)er  tulje  element  in  a  new  enclosure  is  introduced  by 
Brown  Products  Corp.,  Forest  Hills,  N.  Y. 

Called  Bayce-Heet,  the  ^ 

baseboard  line  has  a 
maximum  depth  of  2*4 
in.  It  can  l>c  recessed  for 
greater  shallowness  of 

depth  in  the  finished  in*  i 

stallation.  '  .■  ^ 

Integral  dampers  are  ; 

built  into  each  8-ft.  aec*  ^ 

tion  at  the  factory,  so  that  contractors  do  not  have  to 
order  dampers  separately  and  install  them  on  the  job. 

Another  feature  intended  to  simplify  the  baseboards’ 
installation  is  a  hanger  bracket  that  slips  into  pre-cut  sluts 
in  the  back  enclosure.  Measuring  to  locate  studs  is  un¬ 
necessary,  and,  as  the  slots  provide  positive  support  at 
two  points  on  the  bracket,  no  screws  or  other  fastenings 
are  needed. 

The  hangers  are  di|>ped  in  plastic  to  minimize  the  noise 
caused  by  expansion  and  contraction.  Holes  for  nails  to 
secure  the  back  enclosure  to  studding  are  drilled  on  16*in. 
centers. 

More  information?  Circle  Item  6  on  postcard,  page  153. 

Asbestos  Sheet  Packing 

An  asl«*stos  sheet  packing  is  made  by  Thermoid  Co., 
Trenton,  N.  J.,  to  handle  the  gasket  requirements  of  in¬ 
dustrial  plants,  mines,  railroads,  ships,  and  institutions. 

Designated  as  No.  90  sheet  packing  with  a  gray-black 
color,  it  is  suitable  for  handling  steam,  hot  and  cold 
water,  brine,  air,  and  oil  up  to  300  psi  and  500  deg  P'. 
The  average  tensile  strength  of  cross-laminated  material 
is  4500  psi  and  for  homogenous  packing  3000  psi.  It 
consists  of  70%  ash  with  a  2%  water  absorption. 


Heaters  Get  New  Motors 

Permanent,  split  capacitor  motors  are  offered  on  all 
heaters  of  175,000,  200,(KX),  3,^ 
and  225,(XX)  Btu  per  hr  ca* 
pacity  by  Janitrol  Heating  and 

Air  Conditioning  Div.,  Sur*  i  , 

face  Combustion  Corp.,  Co*  . 

lumbus,  Ohio.  The  unit  heat-  , 

ers  are  propeller-type,  gas-  ,  [ 

fired  heating  units  with  con*  ' 

S|)eed  motors.  ^ 

Failures  the  starting 

mechanism  of  split  phase  mo*  .  1 

tors  used  formerly  was  a  major  cause  of  service  calls.  The 
company  now  feels  that  service  calls  originating  in  motors 
will  be  reduced.  A  field  testing  program  conducted  by  the 
motor  manufacturer  involved  more  than  25,(K)0  motors 
of  the  new  design.  They  have  been  found  to  start  without 
the  sudden  starting  noise  exjierienced  with  the  former 
motors. 

Normal  variations  in  line  voltage  do  not  adversely 
affect  the  motor  speed,  with  the  result  that  the  volume  of 
air  delivery  remains  constant.  The  motors  are  equipped 
with  built-in  thermal  overload  protection. 

The  permanent  split  capacitor  motors  are  manufactured 
by  the  motor  manufacturer  to  meet  the  requirements  of 
the  three  largest  propeller-type  unit  heaters.  Shaded-pole 
motors  having  many  similar  advantages  are  used  on  the 
six  smaller  sizes  of  the  company’s  unit  heaters. 

More  information?  Circle  Item  9  on  postcard,  page  153. 
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Newt  of  Equipmont  and  Materials 


Piston-Type  Flush  Valve 

A  pistun-type  flush  valve,  the  Metro,  is  being  produced 
by  the  plumbing  division  of  Kohler 
Co.,  Kohler,  Wis. 

Designed  to  work  at  pressures 
ranging  from  6  to  120  lb,  a  touch 
in  any  direction  on  the  valve’s 
handle  trips  it  for  normal,  posi¬ 
tive  flush  and  refill.  The  length  of 
each  flushing  action  and  water  vol¬ 
ume  are  regulated  by  accessible  ad¬ 
justment  screws  which  coordinate 
the  water  pressure  and  volume. 

Excessive  water  use  due  to  hold¬ 
ing  or  wedging  the  handle  in  a  tripped  position  is  pre¬ 
vented,  since  a  normal  flushing  action  results  no  matter 
how  long  the  handle  is  depressed.  A  surge  of  water 
through  the  valve  passageways  an  instant  before  each 
flushing  action  removes  foreign  particles  to  assure 
thorough  operation. 

Like  other  fittings  in  the  company’s  line,  the  valve  is 
constructed  of  chromium-plated  brass.  1'he  cap  and  flush 
handle  are  sealed  with  0-rings. 

More  information?  Circle  Item  lO  on  postcard,  page  1 53. 

Riser  Expansion  Compensator 

An  expansion  compensator  for  vertical  heat-riser  lines 
is  being  made  by  Flex- 

onics  Corp.,  Maywood,  C  C 

111. 

Known  as  the  Model 
H,  the  expansion  com¬ 
pensator  has  a  two-ply 
stainless  steel  liellows  D 

(A)  as  the  pressure  car¬ 
rier  and  it  is  enclosed  in  a  steel  housing  (B)  with  steel 
pipe  nipples  (C)  on  both  ends.  A  positive  anti-torque 
device  (D)  is  built  in  to  provide  against  possible  damage 
to  the  bellows  element  during  installation.  The  design  of 
the  unit  enables  it  to  lie  placed  in  any  wall  without  the 
need  for  access  panels  or  special  construction. 

Available  in  Nl^  sizes  from  %  to  3  in.,  the  compensator 
will  take  pressures  up  to  150  psi  and  will  absorb  line 
expansions  of  IVi  in.  The  specifications  for  the  1-in.  model 
are:  Pifie  size,  1  in.;  overall  length,  9%  in.;  maximum 
OD,  2%  in.;  working  pressure,  150  psi;  weight  2.8  lb. 

Male  NKF  nipples  are  standard,  with  ground  joint 
unions  or  weld  end  also  available. 

More  information?  Circle  Item  1 1  on  postcard,  page  153. 

Portable  System  Collects  Dust 

A  portable,  packaged  dust  collecting  system,  called 
Dust-Pak,  is  announced  by  Schmieg  Industries,  Inc.,  De¬ 
troit.  Mich. 

The  unit  is  made  for  use  in  small  installations  or  on 
isolated  machines  in  large  plants.  It  is  available  with 
casters  where  flexibility  is  desired  for  special  operations. 

The  collecting  system  extracts  dust  and  other  particles 
from  the  air  by  a  combination  of  centrifugal  separation 
and  filtration.  It  has  a  replaceable,  standard,  throw-away 
type  filter.  The  manufacturer  points  out  that  the  centri¬ 


fugal  action  minimizes  the  dust  load  transmitted  to  the 
filter,  thereby  adding  to  its  length  of  service. 

Heavier  particles  are  separated  from  the  air  and  depos¬ 
ited  in  a  drawer  at  the  base  of  the  unit  for  disposal.  The 
system  is  available  in  sizes  from  400  to  100  cfm. 

More  information?  Circle  Item  12  on  postcard,  page  153. 

Bushing  Provonts  Froexing 

A  dielectric  bushing  for  the  control  of  electrolysis  in 
plumbing,  heating,  and  gas  applications  has  been  devel¬ 
oped  by  May  Co.,  Gales¬ 
burg,  III. 

Made  from  Nylon,  the 
dielectric  bushing  with¬ 
stands  temperatures  up  to 
300  deg  F.  It  is  made 
from  the  same  material 
used  for  aircraft  tow 
ro()es,  gears,  bearings  and 
other  industrial  jobs.  Although  it  will  withstand  stress, 
the  bushing  is  so  designed  that  it  is  encased  in  metal 
which  supports  it  against  stress  when  the  joint  is  com¬ 
plete. 

No  pipe  dope  is  necessary  with  the  bushing,  but  it  can 
be  used  without  adverse  effect  on  the  Nylon.  No  pipe 
wrench  need  be  applied  to  the  bushing  due  to  the  tapered 
thread  design  which  makes  it  possible  to  tighten  the  joint 
by  applying  the  wrench  to  the  two  metal  fittings. 

The  bushing  can  be  loosened  without  difficulty  and 
does  not  freeze  in  the  fitting.  It  should  be  used  wherever 
dissimilar  metals  such  as  copper  and  galvanized  metals 
are  joined. 

Bright  red  in  color,  the  bushing  is  packed  in  cellophane, 
with  a  label  and  directions. 

More  information?  Circle  Item  13  on  postcard,  psge  153. 

Pilot  Burner  Made  Larger 

A  miniature  combination  pilot  burner  and  themocouple, 
called  the  Mini-Pilot,  is  lieing  produced  in  a  larger  size 
for  use  on  water  heaters,  heating 
e(|uipment,  clothes  dryers,  and 
other  larger  appliances  by  Hol)ert- 
shaw-Fulton  Controls  Co.,  Grayson 
Controls  Div.,  Long  Beat'h,  Calif. 

The  larger  unit  has  a  nominal 
input  of  200  Btu  per  hr  comparetl 
with  a  1(X)  Btu  {)er  hr  rating  for 
the  original  pilot. 

Like  the  original,  the  new  pilot 
burner  is  non-aerated  in  its  opera¬ 
tion  to  eliminate  linting  and  clogging,  one  of  the  chief 
causes  for  service  calls  and  customer  complaints  regarding 
pilot  burners.  It  contains  a  built-in,  thermocouple,  safety 
shutoff,  capable  of  generating  a  high  voltage.  This  feature 
allows  for  flexibility  in  the  choice  of  high  limit  switches 
and  leads  in  water  heater  installations. 

The  new  pilot  burner  is  suitable  for  all  gases  and  is 
available  with  the  gas  inlet  on  either  the  side  (illustrated) 
or  bottom. 

More  information?  Circle  Item  14  on  postcard,  page  153. 
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EUctric  BaMboord  Hooter 

An  elw'trir  haM^board  heater  ia  available  from  Westing- 
houf-3  Electric  C<*r|».,  Pitt.-burgb,  Pa.  The  un'ts  are  in* 
Ktailed  along  the  wall  in  place  of  bandioards  and  provide 
heat  by  both  radiation  and  convection. 

The  baaeboard  heaters  can  Im;  o{ierated  with  furniture 
placed  flush  to  them  or 
with  draperies  hung  above 
and  against  them.  The 
maximum  ti  m|i(‘rature  of 
the  vertical  outer  surface 
is  approximately  KK)  deg 
F,  or  just  almve  normal 
body  tenifMrrature. 

Installed  in  2*ft  sec* 
tions,  as  many  units  are 
used  in  each  room  as  en¬ 
gineering  specifications  require.  A  control  panel  is  coupled 
into  the  heating  system  of  each  room,  allowing  room*by* 
room  use  and  conservation  of  heat.  There  are  no  moving 
parts  in  the  heaters. 

The  only  power  requirement  is  a  source  of  24()v  a*c, 
which  is  the  same  voltage  retjuired  for  the  conventional 
electric  range  and  water  heater. 

The  heaters  are  finished  with  a  neutral*l)eige  enamel 
that  requires  no  additional  finish  but  can  l>e  painted  any 
desired  color.  Although  designed  primarily  fur  surface 
mounting,  the  units  can  l>e  recessed  to  mount  against 
studding. 

The  units  are  rated  at  2.50  watts  per  ft.  They  are  7  in. 
high  and  2%  in.  wide. 

Mora  information?  Circia  Ifam  15  on  postcard,  paga  153. 

Round  Commercial  Thermostat 

A  pneumatic  thermostat  that  has  a  spherical  shape  and 
u|M‘rates  «»n  f«*rce  balance  or  continuous  feedback  prin* 
ciples  is  annouiK^d  by  Minneapolis*Honeywel]  Regulator 
Co.,  Minnea|M>lis  Minn. 

Called  the  Pneumatic  Round,  the  improved  control  is 
the  company's  first  round  design  in  the  commercial 
tem|>eralure  control  fiehl.  The  design  has  l»ecome  standard 
in  the  company’s  residential 
heating  and  air  conditioning 
controls.  It  will  I>e  available 
at  the  same  pri<;e  as  the  com* 
pany's  previous  air*activated 
thermostats. 

The  force  balance  prin¬ 
ciple  provides  a  s|)ecific  air 
pressure  signal  for  a  given 
tenqM'rature  deviation,  which 
is  detec't«*d  by  the  thernm* 
slat's  bi*nie!al  sensing  ele¬ 
ment.  Hy  continuously  balancing  the  air  supply  against 
the  requirements,  it  is  possible  to  attain  a  modulation  of 
valves  or  motors  controlled  by  the  thermostat.  This  virtu¬ 
ally  eliminates  over  and  undershooting  or  hunting. 

Designated  the  T<)-910,  the  control  als<»  has  a  larger 
bi-metal  sensing  element  with  a  faster  response  to  tempera¬ 
ture  changes,  in  order  to  reduce  the  lag  in  heating  or  air 
conditioning  system  response  time. 


Following  the  styh  trend  set  in  the  residential  heating 
and  cooling  control  field,  the  instrument’s  cover  is  a  half* 
sphere.  This  can  l)e  removed  and  painted  or  papered  to 
harmonize  with  the  interior  color  scheme  of  the  room. 

I  he  8t<*el  cover  can,  however,  l>e  locked  to  the  base  by 
adjusting  two  screws.  This  makes  it  suitable  for  use  in 
areas  where  it  may  l)e  subject  to  shock  or  tampering. 

A  single,  direct-action  dial  provides  for  thermostat  set¬ 
ting  and  temperature  indication.  A  scale  in  the  center  of 
the  cover  serves  both  the  therm<)meter  and  thermostat¬ 
setting  pointers.  Adjustable  stops  inside  the  instrument 
make  it  possible  to  limit  the  temperature  adjustment  range 
or  to  lock  the  control  at  a  single  point  for  installations 
where  excessive  adjustment  is  not  desired. 

Other  engineering  advances  include:  the  use  of  flexible 
plastic  tubing;  calibration  which  requires  the  use  of  a 
screwdriver  only;  adjustable  throttling  ranges;  fewer 
moving  parts  than  previous  types;  designed  for  both  flush 
and  surface  mounting;  and  a  replaceable  filter. 

For  modernization,  it  can  l>e  supplied  with  a  round 
adaptor  plate  to  cover  marks  left  on  walls  by  previous 
thermostats. 

More  information?  Circle  Item  16  on  postcard,  page  153. 

Low-Draft  Cutoff  Switch 

A  program-control  switch  fur  automatic  fuel-burning 
systems  with  motorized  draft  inducers  is  made  by  Cleve¬ 
land  Fuel  Equipment  Co.,  Cleveland,  Ohio,  to  provide  a 
timed,  pre-purge  peri«)d  and  protection  against  draft  fail¬ 
ure,  without  nuisance  shutdowns  due  to  momentary  puffs 
during  startup,  or  other  transient  conditions. 

Named  McmIcI  LI)2T-A 
Lo-I)raft,  the  cutoff 
switch  is  designed  to  add 
protection  from  draft 
failure  hazards  to  boil¬ 
er  -  burner  installations, 
without  making  compli¬ 
cated  changes  in  the 
original  wiring  st^heme 
of  the  burner  and  con¬ 
trol  circuit.  The  model  can  also  be  used  when  pre-purge  is 
already  provided  by  existing  burner  controls. 

The  switch  is  energized  at  the  same  time  as  the  fan 
starter.  After  20  sec  of  purge  timing,  current  flows  to  a 
draft  safety  switch.  This  switch,  operated  by  a  sensing 
mechanism  connet’ted  to  a  sample  of  the  breech  draft, 
passes  current  to  a  time-delay  tube  if  draft  c«>nditions  are 
safe.  After  10  sec,  the  tul)e  passes  current  to  the  burner 
starting  device. 

If  draft  is  not  suflicient,  the  burner  cannot  start  and  an 
indicator  lamp  lights.  If  draft  fails,  an  8  sec  time  «lelay 
begins.  If  draft  is  not  restored  in  this  time,  the  burner  is 
shut  down.  Rut  m(»mentary  puffs  will  not  cause  the  burner 
to  shut  down  or  recycle. 

An  adjusting  knob  is  provided  t«)  (>ermit  the  selection 
«)f  the  low-draft  cutoff  p»»int  over  a  complete  range.  The 
switch  will  operate  on  115-v  or  2.50-v  a-c.  Terminals  are 
provided  for  remote  signal  or  alarm.  The  switch  is  fail¬ 
safe,  and  the  failure  of  any  component  will  shut  down  the 
burner. 

More  information?  Circle  Item  17  on  postcard,  page  153. 
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Heater  Hat  Time  Control 

An  electric  bathroom  heater,  the  15-TH,  with  a  built-in 
mechanical  time-switch  con¬ 
trol  to  prevent  wasted  power, 
has  been  designed  by  Wesix 
Electric  Heater  Co.,  San  Fran¬ 
cisco,  Calif.,  for  bathrooms  in 
the  home,  in  apartments,  of¬ 
fices  or  motels,  or  in  other 
places  where  heat  may  be 
wanted  for  short  fieriods  only. 

The  timer  may  be  set  for 
periods  up  to  one  hour.  Set¬ 
ting  it  assures  that  the  heater 
will  automatically  turn  off  after  the  set  time  elapses  and 
thereby  guard  against  wasting  power  through  carelessness 
or  oversight. 

The  unit  heats  by  radiation  and  convection  and  utilizes 
an  electric  chimney  similar  to  those  in  the  company’s 
major  heaters  to  provide  steady,  even  warmth  as  well  as 
instant  radiant  heat.  It  has  a  chromium  finish  and  can 
be  installed  between  studs. 

The  heater  is  listed  and  approved  by  Underwriter’s 
Laboratories,  Inc. 

More  information?  Circle  Item  18  on  postcard,  page  153. 


Grille  Matches  Diffusers 

An  extended,  baseboard,  return  air  grille,  the  Series  77, 
is  being  manufactured  in  both  a  4-ft  size  with  53.2  sq  in. 
of  free  area  and  a  2-ft  size  with  26.6  sq.  in.  of  free  area 
by  Lima  Register  Co.,  Lima,  Ohio. 

The  grille  is  a  matching  companion  piece  to  the  Series 
70  perimeter  extended  baseboard  diffuser,  with  an  auto¬ 
matic  pushbutton  damper  control,  and  the  Series  7.5  base¬ 
board  diffuser,  without  a  damper  for  economy  installa¬ 
tions. 

The  return  air  grille  has  the  same  medium  beige  finish, 
horizontal  louver  design,  and  installation  features  as  the 
two  baseboard  diffusers.  It  also  has  the  same  dimensions 
and  is  available  in  2-  and  4-ft  sizes.  It  may  l)e  assembled 
in  any  multiples  for  continuous  installations  by  using  the 
company’s  joining  connector. 

More  information?  Circle  Item  19  on  postcard,  page  153. 


UL  Approves  Filter-Driers 

Refrigerant  filters  and  driers  called  Super-Fl<»  and 
Cross-Flo  and  manufactured  by  Remco,  Inc.,  Zelienople, 
Pa.,  have  lieen  approved  for  use  with  Freon-12  and  Freon- 
22  by  Underwriters  Laboratories.  The  minimum  bursting 
pressure  required  for  use 
with  Freon-22  is  1500  psi 
and  for  f  reon- 12  it  is  1175 
psi. 

On  siune  applications  of 
air  -  cooled  units  using 
Freon-22  o|>erating  head 
pressures  have  l»een  found  to  run  higher  than  normal,  and 
Underwriters  Laboratories  may  require  that  the  ultimate 
bursting  pressure  on  the  high  side  l>e  a  minimum  of  2000 
psi.  Manufacturers  who  require  the  higher  bursting  pres¬ 


sure  should  so  specify,  and  the  filter-driers  can  be  supplied 
to  meet  their  requirements. 

The  Super-Flo  mmlel  has  a  Fil>erglas  depth  filter,  a 
molded  drying  element,  and  a  spun-end  copper  shell.  The 
Fiberglas  bag  removes  f«>reign  matter  from  the  refriger¬ 
ant  stream.  For  safety,  a  .30  x  150  mesh  Dutch  weave 
outlet  filter  stops  particles  larger  than  0.0046  in. 

A  molded  drying  unit,  called  Remcal,  removes  moisture 
both  chemically  and  physically,  absorbing  acids  to  a  level 
l>elow  danger  from  corrosion.  Chemically  absorbed 
moisture  is  retained  in  the  drying  element  though  tem¬ 
peratures  rise  to  200  deg  F.  Recause  of  the  chemical  bond, 
the  molded  drying  unit  is  effective  in  hot  liquid  lines,  with 
cither  Freon-12  or  Freon-22. 

More  information?  Circle  Item  20  on  postcard,  page  153. 


Baseboard  Offered  in  2  Sizes 

Radiant,  cast  iron  baseboard  called  Rase-Ray  is  offered 
in  two  sizes  by  Rurnham  Corp.,  Roiler  I)iv.,  Irvington, 

N.  Y. 

The  larger  size.  No.  0,  is  9%  in.  high  and  is  rated  at 
3.45  s(|  ft  per  lin  ft  by 
IRR  standards  The  oth¬ 
er  size.  No.  7,  is  7  in. 
high,  and  it  is  rated  at 
2.35  sq  ft  per  lin  ft  also 
by  IRR  standards. 

The  larger  size  is  intended  for  installations  where  heat 
losses  are  great  «)r  wall  space  is  at  a  premium.  The  smaller 
size  is  for  use  in  normal  installations.  Roth  sizes  have  the 
company’s  same  streamlined  design. 

An  installation  guide  for  the  baseboards  is  available. 
More  information?  Circle  Item  21  on  postcard,  page  153. 
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Pressure  and  Temperoture  Pilot 

A  double-acting  pilot  for  use  with  control  valves  is 
being  manufactured  by  A.  W.  Cash  Co.,  Decatur,  Ill. 

Known  as  the  Standard  TyjM*  51,  the 
pilot  |)ermitH  the  regulation  of  tem{)era-  igs  ^ 
ture  as  well  as  pressure.  It  is  applicable 
for  pressure  ranges  from  0-15  to  0-10,- 
(HK)  psi,  and  vacuums  of  0-30  in.  of 
water  and  0-.30  in.  of  mercury.  Pressure¬ 
sensing  ehrments  are  available  in  phos¬ 
phor  bronze,  beryllium  cop|M‘r,  or  stain¬ 
less  steel. 

Temj)erature  ranges  are  from  — 40  to 
KKM)  deg  F,  with  a  mercury-actuated, 
armored  capillary,  temfs-rature-wnsing 
element  that  is  available  with  a  plain  bulb,  a  union  con¬ 
nection,  or  a  union  connection  with  a  separable  sca-ket. 

Other  features  of  the  pilot  are:  a  process  pressure  or 
temperature  gage  in  the  pilot;  a  calibrated  set  point  ad¬ 
justment;  feedback  proportional  control,  with  1  to  100% 
proportional  band  and  differential  gap;  availability  with 
proportional  and  aut<»matic  reset  action;  and  a  metal 
power  relay  which  has  a  safqihire  jewel  nozzle  feed  orifice 
with  a  pushbutton  cleaner. 

The  pilot  « an  1h*  orriered  separately  or  mounted  on  the 
company’s  control  valve  as  illustrated. 

More  information?  Circle  item  22  on  postcard,  page  153. 
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Burner  Is  Adjustable 

A  new  mfMlel  forced  combustion,  gas  conversion  burn¬ 
er,  known  as  the  Heat  well  Adjusto  V,  has  been  designed 
for  large  commercial  and  industrial  installations  by  Hast¬ 
ings  Air  Control,  Inc.,  Omaha,  Neb. 

Sixteen  different  size  units  are  made  with  capacities 
ranging  from  350,000  to 
4,4tK),(XK)  Btu  per  hr, 
input. 

Tlie  conversion  burn¬ 
er  features  an  adjust¬ 
able  flame  angle  to  con- 
form  with  individual 
boiler  re(|uirements  and 
a  design  that  has  I><*.en 
improved  to  provide 
faster  heat  transfer.  Refractory  brick  is  included  aa  a 
part  of  the  burner  head  assembly  in  order  to  eliminate 
the  need  for  building  combustion  chambers. 

Other  features  of  the  burner  are  a  controlled  air  and 
gas  mixture  to  give  uniform  combusiton  under  different 
draft  conditions  and,  for  safe  operation,  a  positive  gas 
purge  after  each  burner  cycle. 

The  burner  is  delivered  fa<;tory-a8sembled,  wired,  and 
tested. 

Mora  information?  Circle  Item  23  on  postcard,  page  153. 

Fuel  Oil  Shutoff  Valve 

A  packed-type,  shutoff  valve,  named  the  Kantleak  20V 
Series,  has  been  designed  for 
fuel  oil  tank  and  oil  drum 
installations  by  Anderson 
Brass  Co.,  Detroit,  Mich. 

The  large  pi|>e  thread  end 
allows  the  valve  to  l)e  fas¬ 
tened  directly  to  a  tank  or 
drum  without  the  use  of 
adapters.  Its  angle  body  de¬ 
sign  eliminates  the  need  for 
sharp  tubing  bends.  An  alloy 
stern  and  wheel  handle  help  to  provide  more  accurate 
si'ating. 

The  series  of  valves  includes  the  following  four  types 
and  sizes;  23V-6P  %-in.  compression  x  V^-in.  male  pipe 
thread;  23V-bR  %-in.  compression  x  %-in.  male  pipe 
thread;  25V-f>P  %-in.  flare  x  Vi-in.  male  pipe  thread;  and 
25V-6R  %-in.  flare  x  %-in.  male  pi|)c  thread. 

More  information?  Circle  Item  24  on  postcard,  page  153. 

Plastic  Pipe  Fittings 

Metal  fittings  for  flexible  plastic  pipe  are  available 
from  ('.anipirell  Mfg.  Co.,  Inc.,  Boyertown,  Pa. 

Made  of  steel,  the  fittings  are  produced  from  galvanized 
pi|)«,  machined,  and  eb'ctroplated.  The  same  items  are 
also  available  in  K5/15  red  brass  pipe. 

Included  in  both  lines  are  male  and  female  adapters, 
couplings,  ells,  and  tees  in  sizes  %,  %,  1,  1%,  1%,  and 
2  in.  Well  seal  ells,  and  Venturi  male  and  female  adapters 
are  available  in  b,  B,  10,  and  12-in.  lengths. 

Mora  information?  Circle  Item  25  on  postcard,  page  153. 


Thermometer  Has  Signal 

A  bi-metallic  thermometer,  called  Signal  Eye,  with  a 
visual  warning  signal  that  can  tell  an  operator  when  nor¬ 
mal  temperature  readings  rise  or  fall  is  manufactured  by 
W.  C.  Dillon  &  Co.,  Van  Nuys,  Calif. 

The  signal  is  effected  by  a  bright  red  disc  attached  to 
the  |M>inter.  An  opaque  disc  of  the  same  diameter  is  at¬ 
tached  to  the  dial  glass  over  the  spot  where  it  coincides 
with  the  red  disc.  Tempera¬ 
ture  variations  cause  the 
pointer  to  fluctuate  above 
or  below  the  opaque  circle, 
revealing  the  red  signal  eye 
to  the  observer.  Steps  may 
then  be  taken  to  stabilize  the 
temperature  of  the  test  set- 
up. 

Applications  for  the  ther¬ 
mometer  are  usually  found 
in  places  where  height  or  distance  make  it  impractical  to 
read  the  actual  temperature  and  where  it  is  important  only 
to  know  that  it  is  off  from  normal.  The  opaque  disc  can  be 
re-positioned  by  the  operator  should  a  new  standard  op¬ 
erating  temperature  be  selected. 

The  thermometers  are  available  in  3-  or  5-in.  diameter 
dial  8iz<?H  and  in  stem  lengths  from  2%  to  72  in.  Fahren¬ 
heit  ranges  vary  from  —40  to  -t-160  deg,  with  intermedi¬ 
ate  ranges  and  a  high  of  200  to  1000  deg.  Centigrade 
ranges  run  from  —10  to  +110  deg  and  up  to  0  to  300 
deg.  All  are  individually  calibrated  to  an  accuracy  of  1% 
of  the  full  scale  reading. 

More  information?  Circle  Item  26  on  postcard,  page  153. 


Room  Cooler  In  Console  Cabinet 

A  self-contained  air  conditioning  unit  is  being  pro- 
duce<l  by  York  Corp.,  York,  Pa.,  to  make  available  year- 
round  air  conditioning  of 
individual  spaces  to  suit 
tenant  requirements. 

Housed  in  a  console 
cabinet,  the  air  condition¬ 
er  eliminates  the  clutter- 
ing-up  of  window  sills  and 
the  interference  with  win¬ 
dow-washing. 

Designated  as  Yorkaire 
eSA,  the  unit  is  designed 
to  replace  the  radiator  and  to  utilize  the  conventional 
steam  or  hot  water  heating  pipes  which  are  connected 
directly  into  the  air  conditioner. 

An  outside  air  intake  is  installed  flush  with  the  out¬ 
side  wall  for  condenser  cooling  and  to  provide  fresh  air, 
which  is  prefiltered  before  entering  the  room,  thus  mini¬ 
mizing  cleaning  and  redecorating  costs.  Designed  for 
hotels,  apartments  and  office  buildings,  the  units  can  be 
installed  in  one  or  two  rooms  at  a  time  while  redecorating 
with  a  minimum  loss  of  occupancy  or  revenue. 

More  information?  Circle  Item  27  on  postcard,  page  153. 

{Continued  on  ;>age  142) 
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Said  Mr.  Sticc,  "Whether  or  not  codes  call  for  copper  when 
imbedding  plumbing  and  heating  lines  or  radiant  panel  heating 
coils  in  a  concrete  slab  I  play  it  safe  and  use  copper  anyhow.  For 
with  non-rusting  copper,  moisture  and  seepage  are  never  a  problem. 

"And,  as  far  as  installation  is  concerned,  fewer  joints  are  neces¬ 
sary  with  copper  water  tube.  Then,  too,  you  can  always  be  sure 
that  the  few  solder  joints  that  you  do  make  are  tight  ...  a  mighty 
important  item  when  you’re  imbedding  in  concrete.  So  with  all 
these  advantages  of  copper  water  tube  you  can  see  why  I  have 
found  it  the  most  economical  material  to  install." 

You  will  find  Revere  Copper  Water  Tube  installs  economically 
when  used  for  plumbing  lines,  radiant  panel  heating,  air  condi¬ 
tioning,  underground  service  lines,  waste,  stack  and  vent  lines, 
processing  lines. 

And  if  you  want  to  know  the  short  cuts,  or  have  installation 
problems,  involving  Revere  Copper  Water  Tube,  let  us  know  and 
we'll  put  you  in  touch  with  our  Technical  Advisory  Service. 


COPPER  AND  BRASS  INCORPORATED 

FoHndtd  by  Pmut  Rgvtrg  in  1901 
230  Park  Avenue,  New  York  17,  N.  Y. 

Milli:  Baltimore,  Md.;  Brooklyn,  S.  Y.;  Chicago,  Clinton  and 
Joliet,  III.;  Detroit,  Mich.;  Lot  Angelei  and  Rivertide,  Califs 
New  Bedford,  Matt.;  Newport,  Ark.;  Rome,  N,  Y. 

Salet  Ojficet  in  Principal  Citiet,  Dittrihntort  Eoerywhere, 


ONI  or  THi  HUNORIO  completed  hornet  shown  In  the  large 
aerial  view  above.  There  will  eventually  be  350  hornet  in 
Ihit  tract.  34,000  feet  of  endwring  Revere  Copper  Water 
Tube  hove  already  been  intlalled  in  the  first  hundred  hornet 
in  W,  and  1"  sixes.  Ildr.  and  Gen.  Cont..  M.  J.  IROCK 
&  SONS,  INC,  Lot  Angeles,  Calif.  Revere  Dist.i  KEfNAN 
PIPE  &  SUPPLY  COMPANY,  Los  Angeles,  Calif. 


NON-RUSimo  RiVIRI  COPPIR  WATH  TUM  before  imbedding 
in  the  concrete  slob. 


3SO-HOU$i  BRISTOL  PARK  TRACT,  Santa  Ana,  Caiifernia 


^Yoof  for  foof,  pound  for  pound, 
nothing  installs  as  economkally  as 


COPPER  WATER  TUBE/' 


Says  Gary  Stice 

Earl  0.  Stice  Co.,  Mechanical  Contractors, 
Glendale,  Calif, 
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{Continued  from  \)a^e  140) 

Two  Fittings  Added  to  Line 

A  Hh(*rt-ra(Jiuft,  90-(leg  l)end  and  a  Hhort-pattern  tec 
( illutttrated)  are  added  to 
the  pipe  fitting  line  of 
IJne  Material  Co.,  Mil¬ 
waukee,  Wia. 

The  new  fitting^  are  de¬ 
signed  for  use  with  4-in. 

L-M  Ferma-Line  pipe  and 
supplement  the  short- 
radius,  45-deg  bend  an¬ 
nounced  previously,  lliey 
are  made  of  a  lightweight  composition  material  that  is 
compatible  with  bituniinized  fil>er  pipe. 

Both  the  pipe  and  fittings  resist  absorption  of  water 
and  cbernicals,  such  as  organic  acids,  alkalis,  inorganic 
materials,  and  wastes.  The  flow  capacity  through  the  fit¬ 
tings  is  in(;reased  by  their  smooth  inner  surface. 

Mora  information?  Circla  Itam  28  on  postcard,  page  153. 

Outdoor  Hooting  Thermostat 

An  automatic  outdoor  thermostat  control  has  been  de- 
velojied  by  (General  Electric  Co.,  .Schenectady,  N.  Y. 

In  o(>eration,  the  outdoor  control  tips  off  the  indoor 
thermostat  to  changing  weather  conditions.  This  helps 
prevent  indoor  tem|)eratures  from  dipping  with  sudden 
outside  changes. 

Ordinarily  a  drop  in  outside  tem|)erature  means  that 
the  homeowner  is  required  to  adjust  his  indoor  thernukstat 
upward  to  cum|>ensate  for  heat  loss  through  the  colder 
walls.  The  new  system  di»es  this  automatically,  eliminating 
manual  adjustment  on  the  part  of  the  homeowner. 

The  heart  of  the  outdoor  thermostat  is  a  small  wafer  of 
a  |>eculiar  carbon  compound  that  stmses  weather  changes 
and  then  sends  a  minute  electrical  signal  to  the  indoor 
thermostat.  Thus  warned,  the  indoor  thermostat  turns  on 
the  furnace  to  cojie  with  b»wer  tem|)eratures. 

More  information?  Circle  Item  29  on  postcard,  page  153. 

Convartion  Draft  Control 


A  draft  control,  the  Type  “(i”,  has  l>een  develoj>ed  by 
f  ield  Control  Div.,  Mend«>ta,  111.,  to  meet  the  special  prob¬ 
lems  «if  gas  conversion  burner  installations.  It  is  available 
in  a  7-in.  size,  for  6,  7,  and  8-in.  flues. 

1  wo  «»f  the  problems,  faced  in  a  gas  conversion  job, 
which  the  control  is  de¬ 
signed  to  meet  are:  often 
tim<‘s  limited  headrcMun 
or  obstructions  make  the 
pr«>|M‘r  installation  of  a 
draft  hood  impossible, 
and,  Itecause  of  long  or 
(terhaps  small  diameter 
flue  passages,  the  e<|uip- 
ment  may  re<|uire  m«»re 
draft  than  is  possible  to  obtain  with  a  draft  hood. 

The  double-acting  control  opens  inward  only  when 
there  is  an  excess  of  draft  so  that,  when  needed,  all  the 
draft  a  chimney  is  capable  of  producing  is  made  available 


to  tbe  heating  plant.  There  is  no  excess  of  draft  l)ecaust! 
the  control  o|>ens  and  offsets  any  draft  l>eyond  the  mini¬ 
mum  neede<l. 

Because  the  control  is  double-acting,  the  gate  also  open.s 
outward  at  the  slightest  pressure,  to  provide  relief  in  case 
of  a  blocked  flue  or  down  draft.  It  has  stainless  steel 
knife  edge  bearings  to  assure  sensitivity  for  the  gate, 
without  danger  of  corrosion  or  fouling. 

Literature  covering  the  proper  installation  of  the  con¬ 
trol  in  conversion  work  is  available  on  request. 

More  information?  Circle  Item  30  on  postcard,  page  153. 

Impoct  Chuck  for  Drills 

An  attachment  that  converts  almost  any  type  of  elec-  < 

trie  drill  into  an  impact  wrench  is  called  Stutter-Chuck 
and  is  manufactured  by  Hewitt  &  Co.,  Los  Angeles,  Calif. 

Operationally,  the  instrument  chucks  up  into  a  portable 
electric  drill,  or  drill 
press,  and  serves  as  a 
fastening  tool.  It  tight¬ 
ens  bolts  and  nuts,  wood 
screws,  lag  screws,  sheet 
metal  screws,  and  other 
fasteners  that  are  tight¬ 
ened  by  rotary  impact. 

Cylindrical  in  sha|>e, 
the  attachment  weighs  2 

lb  and  is  3%  in.  long  by  2-5/16  in.  in  diameter. 

Four  models  are  available  with  soi’ket  drive  sizes  rang¬ 
ing  from  %  to  inches  s<juare  with  input  shaft  sizes 
from  to  .5/16  in.  One  model  will  deliver  four  blows 
|>er  revolution;  the  other  three  models  will  give  two  blows 
|)er  revolution.  Depending  upon  the  type  of  portable  elec¬ 
tric  drill  (heavy,  medium,  or  light-duty),  the  range  of 
h|>eeds  of  the  four  models  is  from  7.50  to  2400  rpm. 

The  components  of  the  attachment  including  the  ham¬ 
mer,  anvil,  and  shank,  are  heat  treated.  The  housing  is 
made  of  aluminum.  When  not  in  use,  the  attachment  fits 
into  a  toolbox  or  crib. 

A  reversing  switch,  which  can  be  iitstalled  on  nu)st 
portable  drills,  allows  the  attachment  to  |)erform  loosen¬ 
ing  ojierations. 

More  information?  Circle  Item  3 1  on  postcard,  page  1 53. 

Monobloc  Rotary  Pumps 

The  GA  rotary  pump  line  is  available  as  a  monobloc 
from  Worthington  Corp.,  Standard  Fump  Div.,  Harrison, 

N.J. 

The  new  design  permits  twenty-eight  possible  piping 
arrangements  by  means  of  two  suction  and  two  discharge 
outlets  and  reflects  many  of  the  advantages  and  features 
that  the  monobloc  aspects  of  tbe  centrifugal  pump  provide. 

Unlike  tbe  monobloc  centrifugal,  tbe  motor  in  the  new 
design  is  connected  to  the  rotary  pump  with  a  coupling, 
enabling  pump  replacement  and  eliminating  shaft  align¬ 
ment  problems. 

The  line  of  rotary  pumps  is  rated  in  capacities  up  to 
25  gpm  and  pressures  to  15U  psi. 

More  information?  Circle  Item  32  on  postcard,  page  153. 

{Continued  on  page  144) 
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«.«and  what  keeps  a 
building  young? 

VVhat  in  it  that  keeps  some  l>uiUlinga  "young” 

.  .  .  always  with  a  waiting  list  and  never  a 
vacancy  .  .  .  while  other  structures  half  their 
age  are  reganled  as  old?  You  generally  find 
the  answer  in  a  management  that  maintains 
the  building  properly  .  . .  an<l  l>ehind  that,  an 
architect  who  appreciated  the  importance  of 
designing  for  “perpetual  youth.” 

Because  the  rest  room  is  one  place  where 
a  building  is  most  likely  to  show  its  age, 
smart  architects  tu«lay  plan  this  area  with 
particular  care.  They  specify  ofT-the-flo<»r 
plumbing  fixtures  in  all  major  new  buildings. 
These  not  only  look  modern  .  .  .  they  make 
it  easy  to  maintain  huspital-like  standards  of 


cleanliness  and  sanitation.  They  facilitate 
redecoration,  and  give  the  widest  latitude  in 
future  desired  changes  in  the  structure  of 
floor  or  wall. 

You  will  find  also,  in  must  such  installations, 
that  the  fixtures  are  suspended  on  the  ZURN 
SYSTEM*.  The  patented,  engineered  features 
uf  the  ZL'KN  SYSTEM  makes  installation 
easy,  alignment  simple,  and  support  com¬ 
pletely  and  permanently  dependable.  All  of 
the  stress  is  carried  by  the  system  ...  no 
stresses  are  transmitted  to  the  wall.  The 
best  indication  of  h<iw  successfully  the  ZURN 
SYSTEM  dues  its  job  is  shown  by  the 
800,000  individual  fixtures  currently  sup- 
purteil  on  the  ZURN  SYSTEM.S. 

To  help  sell  your  clients  on  this  motlem 
mode  in  rest  room  design,  write  for  our  free 
Ixjoklet,  “BehimI  Closed  Doors.”  no-s 


LJ  VRrsJ  fsA\ 

PIUMBIMO  DIVISION 


The  Ziim  Zero  Zone®  is  cr«*al<*d  by 
mounting  off-the-floor  plumbing 
fixtures  on  iMdiind-the-wall  ZURN 
SYSTEMS.  This  ]>ermits  the  highest 
degree  of  nwt  room  sanitation  to  be 
attained  and  maintained.  All  major 
{dumbing  manufacturers  make  fixtiirta 
to  fit  this  system. 

Ht*  Mf  ealaUt  In  SituCi  ArtkiUrtural  fiU  anS 

InduOtiti  Coiutnukom  FiU. 


■t.  R  I  K 


coeraiOMT  a.  iusm  mrm  ce. 
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(Continued  from  page  142) 

CloM-CoupUd  Pump  Motor 

A  motor  with  a  face-type,  registered  bracket,  suitable 
for  close-coupled  centrifugal  pump  applications,  has  been 
developed  by  U.  S.  Elec¬ 
trical  Motors,  Inc.,  Los 
Angeles,  Calif.  Built  to  the 
new,  rerated  NEMA  speci¬ 
fications,  the  Unicl(»8ed 
m<«tor  is  more  compact. 

A  pump  may  be  mounted 
flush  with  the  motor  by 
bolting  it  to  the  face 
bracket.  This  method  of 
coupling  insures  alignment  of  the  pump  and  motor.  To 
prevent  water  from  entering  the  mot<»r,  a  solid  flange  and 
brass  slinger  are  used. 

The  shaft  has  a  shoulder  and  tapped  hole  for  mounting 
the  impeller.  Its  diameters  are  ground  to  close  tolerances 
to  prevent  leakage.  The  motors  are  available  in  ratings 
from  1  to  30  hp. 

For  additional  protection  against  water  entering  the 
motor,  Ventrifoil  deflectors  are  used  to  direct  air  and 
deflect  water.  The  motor’s  split-type  conduit  box  can  be 
rotated  in  90  deg  steps  and  located  on  either  side  of  the 
motor. 

Mora  information?  Circia  Itam  33  on  postcard,  page  153. 


D«vic«  Absorbs  Pump  Pulses 

Vibration  and  pounding  encountered  in  both  suction 
and  discharge  lines  in  pump  installations  can  be  reduced 
as  much  as  75%  with  the  pulsation  absorber  develu|>ed 
by  Tri-Rotor  Pump  Dept., 

Tlie  Y ale  &  Towne  Mfg.  Co., 

Stamford,  Conn. 

The  pulsation  absorber 
dani|)ens  recurrent,  mo¬ 
mentary  shock  pressures 
without  reducing  o|)erating 
capacities,  nor  does  the  ab¬ 
sorber  affect  the  variable 
control  feature  of  the  com¬ 
pany’s  pumps. 

Originally  develo|)ed  to  dampen  vibration  in  jet  furl 
testing  installations,  the  pulsation  absorber  expands  the 
practical  application  for  the  company’s  pumps,  especially 
in  pumping  systems  where  changes  in  flow  rate  together 
with  natural  vibrating  frequencies  have  caused  difficult 
problems. 

The  pulsation  absorber  is  a  piston  device  which  equal- 
i*es  pulse  peaks  in  either  the  discharge  or  suction  sides 
of  the  pumps  and  makes  auxiliary  dampeners  or  air 
chamliers  unnec'essary. 

Constructed  as  a  part  of  the  shaft  housing,  the  absr>rber 
is  installed  on  existing  pumping  er|uipment  by  a  change 
in  housings.  In  making  this  change,  no  piping  need  be 
disturl>ed. 

The  pulsation  absorber  consists  of  a  cylinder  connected 
across  the  suction  and  discharge  ports  of  the  pump.  Within 
this  cylinder  is  a  light  plunger  which  operates  against  a 


heavy  spring  in  the  suction  side  of  the  cylinder  and  a 
light  spring  in  the  discharge  side. 

When  a  pressure  leak  is  produced  at  the  discharge  port 
by  a  pump  impulse,  the  piston  moves  toward  the  suction 
side.  This  action  relieves  the  pressure  peak  and,  at  the 
same  time,  compensates  for  the  corresponding  suction 
increase  which  is  developed  at  the  pump  intake. 

More  information?  Circle  Item  34  on  postcard,  page  153. 


Heoters  Can  Ba  Suspended 

Three  new  models  are  added  to  the  line  of  industrial 
heating  equipment  made  by  Armstrong  Furnace  Co., 
Columbus,  Ohio. 

Suitable  for  installation  in  churches,  schools,  stores, 
restaurants,  service  sta¬ 
tions,  garages,  and  sim¬ 
ilar  buildings,  the  new 
models  are  oil-fired,  sus¬ 
pended  heaters  in  the 
8801-I.,8  series.  They  are 
rated  at  225,000,  275,- 
(KK)  and  350,000  Btu 
per  hr. 

Called  Space  Savers  because  they  can  be  sus|>ended  in 
an  otherwise  unused  area,  the  heaters  measure  29  inches 
in  height  and  65V^  inches  in  length.  The  L8-3.50  is  63 
inches  deep,  while  the  I..8-225  and  275  are  44  inches  deep. 

After  installing  the  burner,  suspending  the  unit,  and 
connecting  the  power  and  fuel  lines,  the  unit  is  ready  to 
produce  heat.  The  entire  unit  is  ship})ed  complete  from 
the  factory. 

The  combustion  chamber  and  secondary  heat  exchang¬ 
er  tubes,  are  built  in  a  tear  drop  design.  This  design  per¬ 
mits  the  blower  air  to  be  passed  over  the  entire  surface 
of  the  tubes  and  chamber  to  provide  maximum  heat 
transfer  into  the  air  stream. 

More  information?  Circle  Item  35  on  postcard,  page  153. 

Fumaca  Cloaner 

A  furnace  cleaner  with  a  white  fiber  disposal  bag  for 
soot  is  available  from  Thompson  &  Sons,  Inc.,  Lyons,  III. 

When  a  furnace  cleaning  job  is  finished,  the  disposal 
bag  is  disconnected  and  the  opening  sealed  with  a  sticker; 
it  is  discarded  with  the 
soot.  The  bag  will  hold 
up  to  12  lb  of  soot. 

The  furnace  cleaner  is 
sold  as  a  unit  with  the 
disposal  bag,  10  ft  of 
rubber  hose  with  a  swiv¬ 
el  at  each  end,  a  crevice 
tool,  a  round  duster 
brush,  a  2-ft  metal  wand, 
and  24  secondary  filters. 

Its  overall  height  is  24V^  in.,  and  its  overall  diameter  is 
18  in. 

The  unit  is  powered  by  a  115-v,  universal  motor  and  is 
rquip|>ed  with  three  3-in.,  ball  bearing  casters  and  a  rub- 
l)er  bumper. 

More  information?  Circle  Item  36  on  postcard,  page  153. 

(Continued  on  page  146) 
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THE  ONLY 


■A.T  J- VI- 


(2^ 

COOLING  TOWERS 


The  Halstead  &  Mitchell  Cooling  Towers  you 
select  are  matched  by  design  to  work  with  the 
famous  Halstead  &  Mitchell  water-cooled  Con¬ 
densers.  You  need  no  longer  buy  a  high-efficiency 
cooling  tower  to  work  with  a  low-efficiency  con¬ 
denser  (or  vice-versa)  ...  a  long-life  cooling  tower 
to  work  with  a  short-life  condenser  (or  vice-versa). 


and  CONDENSERS 


Remember  that  every  cooling  tower  you  sell  is 
planned  to  work  with  a  water-cooled  condenser— 
then  you’ll  see  why  America’s  leading  manufac¬ 
turers  of  air-conditioning  and  refrigeration  equip¬ 
ment  have  swung  to  Halstead  &  Mitchell  for  their 
original  equipment  needs  in  both  these  components. 

With  cleanability  you’ll  sell  more.  Why  sell  less? 


20fcrit]arantee! 

on  tho  wottod  dock  surface  against  rotting  or  fungus  attack 

Only  Halstead  &  Mitchell  pressure-creosoting  can  provide  a 
guarantee  against  immediate  attack  by  fungus  and  nrmrine  para¬ 
sites  ...  or  chemical  deterioration  from  acids  in  water. 

Added  to  this  H&M  exclusive  are  other  major  advantages. 
There’s  ultra-high  efficiency  in  the  gravity-type  water  distribut¬ 
ing  pan  which  eliminates  extra  pumping  head  required  on  spray 
type  towers . . .  and  cuts  down  on  water  losses  due  to  “atomizing” 
of  water.  And  there’s  extra-long  life  in  stainless  steel  fans  .  .  . 
and  sheet  steel  cabinets  hydraulically  painted  with  vinsynite, 
vinyl  zinc  and  chlorinated  rubber. 


Lifetime  Cleanability 

The  mechanical  cleaning  of  H&M  double-tube,  counter-flow 
condensers  means  the  simplest,  least  dangerous  method  of 
restoring  new  unit  efficiency.  Whether  removing  a  heavy 
coating  of  sludge  and  scale,  or  a  thin  insulating  film  on 
the  inner  walls  of  the  copper  tubing,  the  mechanical  clean¬ 
ing  tool  restores  heat  transfer  efficiency  in  a  matter  of 
minutes.  The  result  is  lowered  discharge  pressures . . .  more 
heat  carried  off  by  cooling  water  .  .  .  lower  bills.  Only  the 
impurities  are  removed  . . .  the  thickness  of  the  copper  wall 
remains  intact,  and  the  condenser  gives  extra  years  of 
peak  service. 


At  Leading  Heating  and 
Refrigeration  Wholeaalere 
EVERYWHERE 

Writ*  for  Detailed  Specifications 
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{Continued  from  page 

Push-Button  Woll  Switch 

A  push-button  wail  switch  has  been  developed  for  house¬ 
hold  lighting  circuits  by  Minneapolis-Honey  well  Regula¬ 
tor  Co.,  Minneapolis,  Minn. 

Called  the  Tap-Lite,  the  switch  consists  of  a  slender, 
concave,  flush-mounted  wall  plate  and  a  single,  gold  but¬ 
ton  actuator.  A  light  tap  of  the  buttom  makes  or  breaks 
contact. 

First  d«*liveries  of  the 
new  control  are  wrheduled 
for  late  summer  with  dis¬ 
tribution  to  l>e  handled 
through  regular  electrical 
channels.  All  models  are 
approved  by  Universal 
Laboratories  and  are 
priced  according  to  type 
of  switch  and  number  of  plate  gangs. 

The  washable  Plexiglas  switch  plate  can  lx*  made  to 
match  the  interior  color  M;heme  of  a  room  through  the  use 
of  color  inserts  mounted  l>ehind  the  transparent  plate.  The 
inserts  are  available  in  four  basic  colors,  can  be  painted 
to  match  other  wall  shades,  or  used  as  patterns  from  which 
matching  wallpafier  inserts  may  be  made. 

The  control  combines  the  features  of  low-voltage 
switches  with  those  of  conventional  line-voltage  switches. 
The  uae  of  screwless  terminals  assures  electrical  con¬ 
tact  and  makes  it  possible  to  connect  the  switch  to  the 
household  wiring  with  a  minimum  of  time  and  effort.  The 
Plexiglas  plate  is  installed  on  a  spring-loaded  clip  and  can 
l>e  snap)M'd  off  the  wall  for  cleaning  or  redecorating. 

Switching  action  is  efle<!ted  by  a  Micro  switch  of  the 
type  used  in  industrial  and  aeronautical  switching  opera¬ 
tions.  The  switching  mechanism  is  sealed  from  dirt  and 
dust,  is  shock-proof,  and  can  lie  mounted  in  any  desired 
position. 

More  information?  Circle  Item  37  on  postcard,  page  153. 

Oil  Bum«r  Motors 

A  line  of  lightweight  motors  for  oil  burners  is  an¬ 
nounced  by  The  Ohio  Klectric  Mfg.  Co.,  Cleveland,  Ohio. 

Approve<l  by  Underwriters  laboratories,  Inc.,  and 
built  to  NKMA  s|)eci  heat  ions  for  oil  burner  motors  with 
No.  .%  frames,  the  new 
units  are  designated  as 
Series  991  motors. 

Currently  in  produc¬ 
tion,  they  are  available  in 
1/6,  %,  1/10,  and  1/12- 
hp  sizes,  either  for  115  or 
230-v,  50  cycle  ( 1450 
rpm)  or  60-cycle  (1725  , 
rpm  operation. 

Not  a  mollification  or  adafitation  of  earlier  models,  the 
motors  have  an  average  weight  of  ISVa  lb.  The  M<’hp 
motor  has  a  breakdown  torque  of  2P  •*  oz-ft  and  a  locked- 
rotor  torque  of  15  oz-ft;  other  sizes  have  comparable 
performance  characteristics. 

The  motors  are  based  on  a  thrix*-pieee  construction  de¬ 
sign  and  are  conqiletely  enclost>d.  The  end-bells  are  made 


of  die-cast,  aluminum  alloy,  each  with  12  strengthening 
ribs.  The  stator  ring  is  fabricated  from  a  single  piece  of 
12-gage  steel,  and  the  stator  coils  are  insulated  with  class 
A  insulation.  The  rotor  core  is  an  aluminum  alloy  die 
casting. 

The  starting  switch,  called  Synchro-Snap,  has  one 
moving  part  and  is  rated  at  1  million  cycles. 

The  oil  burner  motors  are  supplied  with  rubber  cov¬ 
ered  leads  as  standard,  with  cord  or  cord  sets,  or  with 
special  lead  outlets.  They  are  finished  with  flat  black  paint. 
Mora  information?  Circle  Item  38  on  postcard,  page  1 53. 


Induftrial  Dehumidifier 

An  adsorption  type,  heavy  duty  dehumidifier,  for  use 
in  factories,  warehouses,  storage  vaults,  and  other  large 
areas  where  controlled  humidity  is  desired,  has  been  de¬ 
veloped  by  Dryomatic  Corp.,  Alexandria,  Va. 

Designated  T-1.50,  the  dehumidifier  is  an  automatically 
regulated  dual-tower  unit,  using  silica  gel  as  the  drying 
agent.  It  is  designed  to  maintain  humidities  as  low  as 
10%  in  areas  up  to  60,000 
cu  ft  over  a  range  of  tempera¬ 
tures.  The  machine  has  a  dry 
air  output  of  150  cfm  and  is 
capable  of  removing  4  to  5  lb 
of  water  per  hr.  The  regenera¬ 
tion  of  the  silica  gel  is  ac¬ 
complished  automatically  by 
electric  heating  elements. 

The  machine  has  a  motor- 

operated,  4-way  valve  which  ■■■■■■■■■■■■■ 
alternately  directs  the  air  from  one  silica  gel  tower  to  the 
other.  As  one  tower  is  regenerated  the  other  continues  to 
dehumidify,  thus  providing  a  constant  flow  of  dry  air. 
Thermostats  control  the  regeneration  cycle,  thus  making 
the  machine  self-adjusting  to  atmospheric  conditions. 

The  unit  requires  standard  electrical  outlets  and  duct 
work.  It  can  be  mounted  on  casters  for  relocation.  Built- 
in  or  remote  humidlstat  control  can  be  provided  for  com¬ 
pletely  automatic  on-off  o[>eration. 

Suggested  applications  for  the  machine  are  in  candy 
plants,  refrigerated  warehouses,  dairies,  fur  and  garment 
storage,  electronic  instrument  areas,  chemical  laborator¬ 
ies,  seed  storage,  and  for  rapid  drying  of  plaster  in  the 
building  industry.  It  may  also  be  used  with  air  cooling 
equipment  for  low  temperature,  low  humidity  iastalla- 
tions.  The  unit  measures  51  x  28  x  44  in. 

More  information?  Circle  Item  39  on  postcard,  page  1 53. 


Mntil«ctwr»*  ■•pr*MntotiY« 

If  you  are  seeking  new  lines,  we  suggest  you  register 
your  name,  territory  covered,  and  present  lines  with  this 
publication.  We  get  numerous  requests  from  manufac¬ 
turers  seeking  representatives  and  by  registering  you 
pave  the  way  to  lining  up  desirable  accounts.  Write  to 
the  Editor,  Air  Conditioning,  Heating  and  Ventilating, 
93  Worth  St.,  New  York  13,  N.  Y. 

(Continued  on  page  148) 
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Typhoon  Modal  214SC  20  Hp.  Pockog*  Air  Con- 
dilionar  which  it  aquippad  with  Allan-trodlay 
tullalin  709  motor  ttorlar  ond  controlt. 


Typhoon  Modal  164SC  IS  Hp,  Pockoga  Air  Con- 
ditionar  which  it  aquippad  with  Allan-lrodlay 
Sullatin  709  tolanoid  tlortart. 


Spaciol  Control 
Ponal 


TYPHOON  AIR  CONDITIONiRS 

use  Allen-Bradley  Trouble  Free  Motor  Controls 


Manufoclurert— anci  especially  ultimate  users— cannot  tolerate 
trouble  in  their  air-conditioning  and  refrigeration  controls.  Actual 
experience  under  all  operating  conditions  has  proved  Allen-Bradley 
controls  are  good  for  millions  of  trouble  free  operations.  That’s  the 
kind  of  reliability  that  has  established  the  world-wide  Allen-Bradley 
reputation  for  QUALITY. 

Allen-Bradley  reliability  is  due  to  the  SIMPLICITY  of  design, 
QUALITY  of  workmanship  and  materials,  and  THINKING  in  terms 
of  the  user  of  the  apparatus. 

When  you  obtain  the  combination  of  these  three  factors  in 
motor  controls,  you  don't  have  to  worry.  QUALITY  performance  is 
assured.  Specify  Allen-Bradley. 


AHan-Krodlay  Kullatin 
709  solenoid  tiorlars  ora 
ovoilobla  in  •  liias  up 
to  300  hp,  220  vollS) 
600  hp,  440-530  volts. 


Allen-Bradley  Co. 

1 330  S.  Second  St.,  Milwaukee  4,  Wis. 

In  Canada— Allen-Bradley  Canada  Ltd.,  Galt,  Ont, 


ALLEN-BRA.DLEY 

SOlENOte  MOTORiCONTROL 


The  Sign  of  QUALITY  Meter  Control 
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N«w«  of  Equipment  end  Meterials 


(Continued  from  page  146) 

Hot  Wotor  Boilor 

An  oil-fired  steel  boiler,  the  Winkler,  with  six  heating 
surfaces  is  being  marketed  by  franchised  dealers  of  U.  S. 
Machine  Div.,  Stewart- Warner  Corji.,  I^'hanon,  liid. 
Having  a  maximum  gross  SHI 
output  of  1 15,(MK)  Htu  per  hr,  the 
unit  comes  equip|)ed  with  a  tank¬ 
less  hot  water  heater. 

The  water  content  of  the  boiler 
provides  a  constant  amount  of 
hot  water  for  automatic  washers 
and  dishwashers. 

Two  M;ts  of  double  e<'onomi- 
xers  provide  four  extra  heating 
surfaces  in  the  boiler.  Stack  tern- 
jieratures  of  the  boiler  are  low, 
and  the  draft  loss  or  resistance  through  the  boiler  is  suffi¬ 
ciently  low  that  it  does  not  need  a  chimney. 

The  specifications  of  the  unit  exceed  requirements  of 
the  ASME.  The  thinnest  pressure  part  is  thick 

ASME  boiler  plate,  and  the  head  sheet,  crown  sheet,  and 
mud  rings  are  made  from  ViJ'in-  thick  boiler  plate.  There 
are  no  tul>es  in  the  boiler. 

Six  adjusting  screws  in  the  boiler  enable  a  mechanic 
to  install  the  burner  in  alignment  with  the  refractory 
combustion  chamiHir.  There  is  sufficient  room  to  seal 
lietwetm  the  refractory  and  gun  tube. 

The  boiler  is  a  packaged  unit  with  hot  water  specialties, 
a  tankless  water  heater,  and  a  thermal  valve  which  pre¬ 
vents  the  boiler  water  from  leaving  the  unit  when  its 
temperature  drops  lielow  180  dep  F\  The  boiler  illustrated 
is  fired  with  a  low  pressure  burner;  high  pressure  burners 
may  also  lie  used. 

More  information?  Circle  Item  ^0  on  postcard,  page  153. 


Pumpt  Have  Cooling  Circuit 

New  methods  of  construction,  new  materials,  ami  a  new 
cooling  circuit  are  offered  in  the  Model  S  series  centrifu¬ 
gal  pumps  made  by  (!hem- 
pump  Eorp.,  Philadelphia, 

Pa.  In  addition,  the  new  V.'t 
to  .'f-hp  units  are  priced 
lower  than  thejr  older  but 
still  available  counterparts, 
the  Model  C  series. 

'I'he  new  series  of  pumps 
have  fabricated  parts  which 
cun  lie  clad  with  such  me¬ 
tals  as  titanium,  zirconium, 
and  Hastelloy  series  metals,  as  well  as  Monel,  Carj)enter 
20  and  the  various  ty|*es  of  stainless  steels  previously 
available.  Corrosion  resistant  service  on  a  wider  scale 
is  therefore  possible  with  the  series. 

Approximately  four  hundred  jiercent  more  l)earing 
area  is  offered  by  the  bearings  developed  for  the  new 
S4*ries.  Made  of  Graphitar,  the  bearings  are  semi-floating 
and  can  Im*  replaced  from  the  front  or  rear  of  the  pump 
without  the  necessity  of  using  special  tools  and  without 
breaking  piping  connections. 


Cooling  for  the  stator  windings,  rotor,  and  bearings, 
as  well  as  l)earing  lubrication,  is  provided  by  a  cooling 
and  fluid  circulation  system.  Pumped  fluid  passes  from 
the  pump  chandler,  through  the  front  liearing,  into  the 
rotor  chamlier,  and  through  the  rear  liearing,  returning 
to  the  eye  of  the  impeller  through  the  hollow  rotor  shaft. 
No  external  cooling  circulation  tube  is  used. 

The  pumps  are  made  with  capacities  to  170  gpm  and 
heads  to  l.SO  ft.  Standard  temfierature  and  pressure  limits 
are  3.50  deg  F  and  1-50  psi. 

Mora  information?  Cirda  Item  41  on  postcard,  page  153. 

Line  of  Convectors 

A  line  of  convectors,  including  free-standing,  wall- 
hung,  and  recessed  mod¬ 
els,  is  introduced  by 
Spartan  Convector  Co., 
division  of  Spartan 
Shower  Stall  Co.,  Hrook- 
lyn,  N.  Y. 

Th(^  convectors  have 
low-resistance,  steam 
and  hot  water  headers. 

'Ihe  complete  line  fea¬ 
tures  danqiers  in  a  range 
of  popular  sizes;  their 
widths  are  4,  6,  and  8  in.  All  units  are  tested  in  accord¬ 
ance  with  Commercial  Standard  CS-1 40-47,  established  by 
the  U.  S.  Ibqit.  of  Commerce. 

An  8-page,  illustrated  folder  containing  complete 
technical  data  on  the  convectors  is  available. 

More  information?  Circle  item  42  on  postcard,  page  153. 


House-Connection  Pipe 

Factory-made,  mechanical  joint  pipe  called  Speed-Seal 
is  lieing  produced  in  the  West  by  Pipe  Products  Div,, 
Gladding,  McBean  &  Co.,  Los  Angeles,  Calif.  The  pipe  is 
recognizable  from  its  yellow  pallets,  laliels,  and  spigots, 
the  latter  made  of  polyester  plastic. 

Approved  for  use  in 
Western  communities, 
the  pipe  can  be  installed 
in  a  .SO-ft.  line  in  8  to 
10  min  by  a  two-man 
crew  without  special 
tools  or  skills.  With  the 
pipe  on  pallets,  or  stand¬ 
ing  by  the  trench,  natural 
rubl)er  rings  are  placed 
on  the  spigots.  I'he  in¬ 
side  surface  of  the  l)ells  and  gaskets  are  brush-coated  with 
lubricant.  The  spigot  of  each  new  section  is  put  into  the 
l)ell  ahead  and  shoved  into  place.  There  is  no  need  to  wait 
for  the  joints  to  set. 

The  pipe  is  delivered  to  jobsites  in  no-deposit,  throwa- 
uay  pallets  containing  pipe  for  four  average  jobs.  This 
includes  thirty  4-ft.  sections,  .30  gaskets  and  a  field  instruc¬ 
tion  manual. 

More  information?  Circle  Item  43  on  postcard,  page  153. 

(Continued  on  page  1.50) 
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BARBER 

COLMAN 


Engineered 

_ J  Air  Distribution 

High  velocity  air  distribution 
one  of  advanced  features  in 
Manhattan  "glass-box"  bank 


Pholoi  iy  Ezra  SloUtr 


vUw  of  Uni-Flo  Roctongulor  Diffutort  it  t«en  in  thit  third  floor 
offic*  photograph.  Mounted  in  aluminum  strip,  diffusers  lead  directly 
from  oir  valves  installed  above  luminous  ceiling  panels.  Individually 
adjustable  diffusers  simplify  system  balancing. 


"A  showcase  for  banking”  is  a  vivid  picture  phrase 
describing  this  unusual  new  Fifth  Avenue  Office  of  Manu* 
facturers  Trust  Company  in  New  York  City.  Skilled 
professional  craftsmanship  has  created  a  structure  unlike 
any  other  financial  institution  in  the  world.  In  its  creation, 
the  designers  have  employed  most  recent  developments 
in  structural  and  operational  techniques.  Among  them  is 
the  space-saving  high  veUxity  air  distribution  system, 
using  the  Uni-Flo  High  Velocity  Air  Valves  to  supply 
conditioned  air  quietly,  effectively  for  comfort  of 
patrons  and  employees. 

Arihu0{ti:  Skidmorr,  Ov’incs  it  Merrill.  Etit$it0*ri>  Syika 

&  HENNESSY.  Air  ConJiliomHt  Comlrmdor:  BAKER  SMITH.  iNC.  Imltri^t 
DtiitH  Consulunt:  Eleanor  LeMaire. 


LHir  •  modtm  fhawccM,  th«  intarlor  of  Manufocfurart  Trust  Company's 
officR  glaoms  with  light  on  a  rainy  night.  Hug*  10x22  foot  pan«s  of  plat* 
gloss  foe*  th*  second  floor  m*zzanir>*.  Unusual  air  conditionirtg  problamt 
posed  by  the  glass  walls  were  solved  satisfactorily. 


N*  fixed  teller  posHlens  is  a  new  idea  In  commerciol  banking.  Durirtg 
busy  hours,  tellers  roll  mobile  currency  buses  along  th*  line  to  make  room 
for  extra  help.  Uni-Flo  Rectongulor  Ceiling  Diffusers  blend  with  modern 
luminous  ceiling  construction  providing  inconspicuous  oir  distribution. 


MlOH  ViLOCITY 
AIR  VALVI  AT  TAKI-OFF 


One  Uni-Fle  Hifk  Velecity  Velve  con  serve  several  diffusers  when  instolled 
of  a  low  velocity  brortch  duct  take-off  from  o  high  velocity  trurtk  duct. 
Or  a  "iMckage"  is  ovoiloble,  consisting  of  an  oir  volve,  sourtd  control 
chamber,  oruj  single  diffuser. 


*  *  •  get  reliable  information 
and  performance  data 
from  the  pioneer  in 
high  velocity  systems! 


Pfcone  Htafby  Hald  OMic*  | 

or  write  us  for  your  copy  of  Uni-Flo  Hifth  Velocity  '  J" 
Gitalog  No.  6598.  Fully  illustrated  manual  on  i 
hi^h  velocity  applications  and  techniques.  ! 


DEPT.  V,  1102  ROCK  ST.,  ROCKFORD,  ILLINOIS,  U.S.A. 
FieM  Offices  im  PriMcipef  CHht 

Air  Oistributien  Products  •  Automatic  Corttrol*  •  Industriol  IrHtruments 
Aircraft  Controls  •  Smoll  Motors  •  Overdoors  and  Operator*  •  MoMod 
Products  •  AAetol  Cuttmg  Tool*  •  Mochtn*  Tool*  •  Textile  Mochinery, 
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iConlinuetl  from  pa(c,e  148) 

Job  Site  Storogo  Shed 

A  mobile  nturage  enclosure  for  maUrrialn  spotted  on  the 
job  is  announr^  by  VfaU'rial  Master,  Inc.,  Chicago,  III. 

The  enclosure  can  l>e  trarisprtrtcd  fr<»rn  j<»b  to  job  by 
an  automobile  Hith  one  worker  in  attendance.  It  is  made 
in  lengths  from  42  to 
128  in.  It  is  4.*)  in.  wide 
and  .50  in.  high,  and  its 
total  weight  is  less  than 
1.5<M)  lb.  (^mslructed  of 
heavy  gage,  galvanized 
roiled  stiH:;l  and  a  hard* 

W(»od  base,  it  is  made 
to  save  contractors  the 
expense  of  constructing  wooden  buildings  or  other  make¬ 
shift  methods  to  house  materials  nei-essary  for  each  job. 

Suppliers  can  deliver  diretrt  to  the  enclosure  in  order 
to  save  the  cost  of  re-transporting  mati^rial. 

Mora  informalion?  Circle  Item  44  on  potfcerd,  page  153. 


K*inforc«d  FlexibU  Hom 

To  protect  and  reduce  the  exterior  wear  from  contact 
with  rough  and  abrasive  surfaces,  Flexaust  hoses  and 
I’ortovent  retractable  ducts  are  available  from  The  Flex¬ 
aust  do..  New  York,  N.  Y.,  with  an  added  vinyl  wear  strip. 
'I  he  wear  strip  is  bonded  over  the  spiral  wire  reinforce¬ 
ment  and  where  the  hose  is  most  exposed  to  abrasion 
and  damage. 

In  many  spot  air  conditioning,  ventilating,  dust  c(dlec- 
tion,  fume  control,  and  material  handling  uses,  where 
lightweight  flexible  hoses  are  frequently  dragged  over 
rough  surfaces,  the  reinforcement  assures  a  longer  service 
life. 

The  wear  strip  is  available  for  flexible  hoses  in  sizes 
from  4  to  12  in.  ID,  and  f«»r  retractible  ducts  in  sizes  from 
.3  to  .36  in.  ID. 

Mora  information?  Circle  Itam  45  on  postcard,  page  153. 


Cooler  It  Built  Into  Wall 

Built-in-the-wall  air  conditioners  for  installation  in  the 
individual  rooms  of  new  apartment  buildings  are  an¬ 
nounced  by  Amic  Mfg.  Corp.,  Long  Island  City,  N.  Y. 

With  a  cooling  capacity 
of  ll,(KM)  lUu  |)er  hr  for 
the  1-hp  units  and  a  5(1% 
fresh  air  intake,  the  air 
conditioners  offer  individ¬ 
ual  selection  of  cooling, 
ventilating,  or  exhausting 
o(N>ratinns  or  combinations 
«tf  the  three. 

By  means  of  an  overflow 
design,  involving  the  drain¬ 
age  of  excess  moisture  into 
the  return  lines  of  the  lieating  system,  the  spilling  of 
conden.sation  on  the  exterior  wall  is  prevented.  The  units 
<‘an  he  constructed  from  mass-produced  coniponents  and 
are  part  of  the  basic  construction  of  a  building. 


Th(;  air-conditioners  have  exterior  louvers  made  of 
unmlized  aluminum  that  are  flush  with  the  facade  of  tin* 
building  and  decorative  convector  covers  for  room  in¬ 
teriors.  tLach  louver  is  2  in.  wide  and  angled  to  make  the 
unit  weatherproof  without  further  treatment.  They  pre¬ 
vent  rain  or  snow  from  entering  a  room.  A  V-pattern  built 
down  the  <;enter  of  the  louvers  also  prevents  the  short 
circuiting  of  the  flow  of  air. 

The  units  are  encased  in  galvanized  steel,  1/16  of  an 
inch  thick.  All  inner  components  are  designed  for  heavy 
duty,  with  oiling  necessary  once  a  year  through  two  oil 
holes  built  into  each  unit. 

(,)uieter  o|>eration  is  obtained  by  using  four  centrifugal 
blower  fans  to  move  a  large  amount  of  air  at  low  velocity 
instead  (»f  a  small  amount  at  high  velocity. 

Installation  is  accomplished  by  the  use  of  a  steel  sleeve 
that  is  {lart  of  the  air  conditioner  and  which  is  delivered 
ahead  of  time  to  l>e  built  into  the  building  wall.  After 
the  building  is  enclosed  and  the  electrical  wiring  and 
heating  installations  are  completed,  the  conditioners  can 
l»e  set  in  place. 

Fach  unit  works  under  its  own  power  and  air  supply 
and  is  independently  serviceable.  It  is  not  part  of  a 
central  installation.  The  power  consumption  is  in  the 
hands  of  each  individual  tenant. 

More  information?  Circle  Item  46  on  postcard,  page  153. 


Dewpoint  Indicator  It  Portable 

A  portable,  manually-operated  dew|»oint  indicator  for 
the  measurement  of  moisture  in  gases  is  announced  by 
(General  Klectric  Co.,  Instrument  Dept.,  Lynn,  Mass. 

Designed  for  applications  where  only  |)eriodic  checks 
of  dew-point  are  desired,  the 
indicator  determines  the  mois¬ 
ture  content  of  a  gas  by  meas- 
uring  the  temperature  at 
which  the  moisture  begins  to 
condense.  This  is  done  by 
cooling  a  mirror  surface  and 
observing  the  tem|)erature  at 
which  dew  first  forms.  The 
dewpoint  temperature  directly 
descril)e8  the  water  vapor  con¬ 
tent  of  a  gas. 

Useful  for  monitoring  the 
moisture  content  of  furnace  atmospheres  in  the  heat  treat¬ 
ment  of  metals,  the  dewpoint  indicator  is  also  designed 
for  use  by  manufacturers  of  gases,  and  by  large  users  of 
gases.  In  ex{)erimental  installatiims,  such  as  wind  tunnels 
and  high  altitude  chambers,  it  can  be  used  to  measure 
moisture  content  in  order  to  simulate  s|)ecific  atmos¬ 
pheric  conditions. 

The  indicator  gives  readings  over  the  range  <»f  dew¬ 
point  temperatures  from  ambient  to  —100  deg  F 
(0.000.3%  moisture  by  volume  in  air).  It  re(|uires  no 
electrical  outlet,  operating  on  a  self-contained  battery, 
and  can  Iw  used  to  measure  different  gases  in  rapid  suc¬ 
cession.  It  weighs  16  lb. 

More  information?  Circle  Item  47  on  postcard,  page  153. 

{Continued  on  page  152) 
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On*  of  Ih*  country's  lorgast  oir-tarmlnol  build¬ 
ings,  at  Son  FrorKlsco  Intarnotionol  Airport,  us*s 
B*th-Co-W*ld  Pip*  in  sii*s  from  H  in.  to  12  In. 
Numbing  and  Haafing  Contractorsi  Andorson  and 
Row*;  Jobbari:  H*i*ck  and  Moron,  and  P.  E. 
O'Hoir,  oil  of  Son  Froncisco. 


B*th-Co-W*ld  Pip*  Is  us*d  in  sprinkl*r  syst*m  for 
this  now  Simplox  Popor  Company's  bog  manu¬ 
facturing  plant,  Jacksonvill*,  Flo.  Installation  by 
Moor*  Pip*  &  SprinkUr  Company,  Jacksonvill*. 


New  Air-Terminal  Building . . .  New  Factory 
Both  with  Beth-Co-Weld  Piping 


Whether  it’s  for  a  factory,  air-terminal  building,  or  some 
other  type  of  construction,  you’ll  make  a  wise  choice 
when  you  select  Betfi-G>-Weld  steel  pipe  for  the  heating 
and  plumbing  lines,  and  for  sprinkler  systems. 

Beth-G)-Weld  is  good,  sound,  dependable  pipe,  manu- 
facturc'd  by  the  continuous-weld  process.  It  is  uniform 
in  quality,  and  is  easy  to  work. 

Beth-Co-Weld  is  furnisht'd  in  sizes  ranging  from  Vi  in. 


to  3  in.,  standard-weight  and  extra-strong,  and  can  be 
supplied  either  in  random  lengths  or  in  uniform  21 -ft 
lengths,  plus  or  minus  1  in.  It  also  comes  in  and  4  in. 
sizes,  standard-weight  only,  in  lengths  of  about  22  ft. 
Order  Beth-Co-Weld  today  from  your  jobber. 

BETHLEHEM  STEEL  COMPANY,  BETHLEHEM,  PA. 

On  Hm  PocJAc  Coo*  inltiln<>—  oru  told  by  _ 

SniMnttam  FacMc  Cooil  Slool  Corporation,  (aport 
Dlitribolori  lolhlnhoni  Stool  fxport  Corporation 


BETHLEHEM  STEEL 


iBtTHLEHFiql 

steel 
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N«wt  of  Equipment  end  Meferielt 


(Continued  from  {Hige  150) 

Plostic  Fons  Roinov#  Fum«s 

A  line  of  Rigivin  plastic  fans  (rigid  vinyl,  high  impact 
type)  and  Rigidon  plastic  fans  (glass  fiber  reinforced 
plastic)  to  handle  fume  removal  under  corrosive  condi¬ 
tions  is  available  from  Heil  Process  Equipment  Corp., 
Cleveland,  Ohio. 

The  solid  Rigivin  fans 
are  designed  for  use  with 
strong  acid  or  alkali  fumes 
where  maximum  corrosion 
resistance  is  re<]uired.  1'he 
Rigidon  fans  are  recom¬ 
mended  for  most  acid  ser¬ 
vices  and  high  tem)>erature 
applications  to  2(M)  deg  F. 

The  smooth  interior  surfaces  of  the  plastic  material 
increases  the  fan’s  efficiency  and  limits  the  buildup  of 
solids  carried  by  the  fumes.  The  solid  plastic  construction 
affords  exterior  as  well  as  interior  corrosion  resistance. 

'Fhe  fans  are  available  with  variable  discharge  posi¬ 
tions.  They  are  also  made  for  either  plain  or  Hanged  inlet 
and  outlet  connections. 

Mora  information?  Circia  Itam  48  on  postcard,  page  1 53. 


Industrial  Haot  Exchanger 

A  heat  exchanger  providing  water  saving  in  indus¬ 
trial  cooling  and  control  of  tem|>eratures  (within  2  deg 
F)  is  announced  by  Niagara  Hlower  Co.,  New  York, 
N.  Y.  The  machine,  which  is  patented,  is  named  the 
Panel  Casing  Aero  heat  exchanger.  It  cools  by  evapora¬ 
tion  and  obtains  the  temfierature  control  by  modulating 
the  use  of  outdoor  air. 

The  fluid  to  be  cooled 
Hows  through  two  parallel- 
mounted  coil  sections,  both 
of  which  are  continuously 
kept  drenched  with  a  water 
spray.  A  portion  of  this 
water  evaporates  while  the 
balance  is  recirculated  by  a 
pump.  Air  enters  through 
dampered  intakes  above 
the  coils,  travels  downward 
through  the  sprays  and  then  enters  a  central  plenum  be¬ 
tween  the  two  sei'tions,  at  which  |>oint  the  entrained  mois¬ 
ture  is  eliminated.  The  air  then  in«»ves  upward  and  a 
propeller  fan  ejects  it  into  the  atmosphere. 

Cooling  capacity  varies  directly  with  the  heat  input 
load.  The  gradual  action  of  the  dam|)ers,  admitting  more 
air  when  more  cooling  is  called  for,  controls  the  evapora¬ 
tion  of  the  water  spray  and  holds  the  desired  tem|)erature. 
If  heat  is  required  instead  of  cooling  it  is  provided  either 
with  steam  or  electricity  by  a  heater  in  the  spray  water 
tank. 

The  equipment  U  designed  to  be  assembled  on  the 
installation  site;  the  casing  is  shipped  as  flat  {Minels  in¬ 
stead  of  box-like  shapes.  I'he  tank  is  first  installed  on 
the  owner's  foundations  or,  at  his  option,  may  be  built 
of  concrete  according  to  drawings  furnished.  Tlie  coil 


setrtions  are  assembled  over  the  tank  and  enclosed  in 
panels.  Above  them  the  intakes  are  installed  and  over  the 
central  portion  the  fan  section  is  erected.  This  creates 
the  central  plenum. 

All  panels  are  removable,  any  of  them  may  be  taken 
down  for  access  to  the  interior,  painting  or  maintenance 
work. 

The  heat  exchanger  may  be  installed  outdoors,  on  the 
gioutid,  or  on  a  roof.  In  this  model  there  are  four  sizes 
affording  capacities  from  7,(K)0,000  to  18,0()(),(K)0  Btu 
per  hr  under  standard  conditions.  The  maximum  space 
recjuired  in  the  ground  plan  is  194  by  140*/^  in.;  the 
height  is  125%  in.  The  weight  range  is  from  9300  to 
20,5(X)  11),  approximately.  The  manufacturer  also  builds 
both  smaller  and  larger  units  in  other  types. 

More  information?  Circle  Item  49  on  postcard,  page  153. 


Pipe  Fitting  Is  Non-Corrosive 

An  industrial  fitting,  named  Tri-Clamp,  has  been  de¬ 
signed  for  corrosion  applications  by  Ladish  Co.,  Tri- 
Clover  I)iv.,  Kenosha,  Wis. 

Made  of  stainless  steel,  the  fitting  consists  of  a  flange- 
type  ferrule,  a  molded  gasket  which  fits  into  the  grooved 
ferrule  lip,  and  a  spring  clamp  with  a  bolt-type  coupler 
assembly  that  is  secured  to  the  clamp  ring. 

To  install  the  fitting,  attach  the  ferrule  to  stainless 
steel  tubing  or  pipe,  insert  the  gasket  into  position,  slip 
the  clamp  over  the  ferrule,  and  tighten  it  into  position. 

Catalog  1055  contains  additional  information  on  the 
fitting’s  applications. 

More  information?  Circle  Item  50  on  postcard,  page  153. 


Packaged  Dust  Collector 

A  packaged  dust  collecting  unit  for  use  in  industrial 
plants  where  dust  control  and  removal  are  necessary  is 
made  by  Green  Fuel  Economizer 
Co.,  Beacon,  N.  Y. 

The  unit  consists  of  an  Aero¬ 
dyne  louvered  cone  and  one  or 
more  fil)cr  filter  packs  in  series. 

The  cone  removes  from  the  air, 
or  gas,  coarser  and  medium  par¬ 
ticles;  the  filter  packs  remove 
the  submicron  particles  and 
many  of  the  undesirable  con¬ 
densable  elements. 

Classed  as  the  Type  G.  W.  F. 

Aerodyne,  the  unit  is  available  in 
capacities  ranging  from  1000  to  10,000  cfm  of  free  air. 
The  dimensions  are  3  x  3  x  7  ft  for  the  1000-cfm  unit 
and  5V1{  x  x  14  ft  for  the  10,000-cfm  unit.  Power 
requirements  range  from  1^  to  15  hp  with  the  motor  as¬ 
sembled  with  the  unit. 

For  all  practical  purposes  the  packaged  unit  will  re¬ 
move  solids  and  most  condensable  fumes.  The  dust  free 
air  can  be  used  over  again  or  vented  to  the  atmosphere 
without  danger  of  pollution. 

More  information?  Circle  Item  51  on  postcard,  page  153. 

(Continued  on  page  158) 
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STBAM  TIIAPS.  Inatd*  ttont  covw.  Tip* 
on  trappinc  unit  hoatora  for  full  output 
and  low  maintcnanc*  laclud*:  trap  aup- 
ply  line*:  ua*  on*  trap  for  aach  h«at«r: 
■iz*  trap*  properly;  and  Inatall  trap*  cor¬ 
rectly.  Diacrama.  aelectlon  data.  Ublaa. 
and  additional  reconunendattona  are  con¬ 
tained  in  this  steam  trap  manufacturer's 
bulletin  which  also  includes  Btu  per  hr 
output  ratinaa  for  all  models  of  thirty 

makes  of  unit  heaters  . . II*m  a 

BOWBK  IIOBir  VBNTILATOM,  Pag*  I 
Three  new,  low-aiHumette  roof  ventila¬ 
tors  include:  on*  for  quiet  operation  on 
schools  and  hospitals  that  runs  at  low 
spaeds;  another  vertical  discharge  ventila¬ 
tor  for  oil  or  grease  laden  air  that  exhausts 
air  straight  up  at  high  velocity;  and  a 
ventilator  in  a  weatherproof  housing  for 
general  usage  Units  are  mad*  with  eapae- 
ities  up  to  M.Wg  cfm.  Three  naw  catalogs 

are  available. . Hem  b 

PLANT  NBATIN^  Pag*  1.  A  sock^  screw 
products  plant  with  more  than  SM.eoe  sq. 
ft.  of  floor  space  is  heated  and  ventilated 
by  unit  heaters.  Wall  convectors  offset  heat 
loss  below  windows.  The  same  manufac¬ 
turer's  radiator  traps,  valves,  and  dirt 
strainers  are  used  In  the  plant's  steam 

heating  system . Hem  M 

AIN  CANOITIONIMtt  CANTNOLS.  Pag*  4. 


AIN  CANOITIONINtt  CANTAALS.  Pag*  4. 

A  drug  laboratory  has  an  air  conditioning 
control  system  for  an  auditorium  with  MO 
seating  capacity,  executive  offices  and  din- 
ing  room,  cafeteria  and  animal  rooms,  also 
controls  for  tablet  machines.  The  assis¬ 
tance  of  an  experienced  engineer  is  offered 
to  help  select  the  right  type  of  automatic 
control  for  temperature,  humidity,  or  pres¬ 
sure  requirements . Ham  N 

MULTiKt  ALUMINUM  INAULATIAN. 
Page  7.  Multiple  accordion  aluminum  in¬ 
sulation.  installed  between  the  Joists,  have 
an  absorptivity  to  heat  rays  of  3',c;  reflect 
them  at  the  rate  of  *7%;  and  emit  them  at 
a  rat*  of  only  3%.  The  continuous  metal 
sheets,  up  to  7S0  ft.  long,  have  almost  zero 
permeability  to  water  vapor.  AflHAB  book¬ 
let  is  available.  . Ham  M 

CANAINtBAg  ANA  AANAITIANIAA. 
Page  S.  Refrigeration  and  air  conditioning 
condensing  units  are  made  in  sizes  up  to 
7S  hp  and  packaged  air  conditioners  in 
models  up  to  20  hp.  The  condensing  units 
are  for  commercial  and  industrial  appli¬ 
cations;  the  air  conditioners  are  for  resi¬ 
dential  or  business  installations... Ham  17 
MRIU  NAT  WATBA  SVtTBM.  Pag*  11. 
A  series  hot  water  system  of  heating  and 
ventilating  can  save  20';«  or  more  of  the 
construction,  equipment,  and  installation 
costs,  the  supply  and  return  for  the  unit 
ventilators  requires  no  pipe  trenches, 
main,  runouts,  and  pipe  covering.  Smaller 
pipes  and  pumps  arc  used,  and  labor  cosu 
at  the  Bite  are  reduced.  Oescriptiv*  pub¬ 
lication  is  available.  . .  Item  M 

NION  PABMUAR  8VBTBM.  Pages  12-13.  A 
double  duct  mixing  plenum  high  pressure 
air  distribution  system  features  heating 
and  cooling  zone  control  using  wall  units 
located  under  all  windows  and  celling  units 
Installed  in  the  dining  areas  of  a  new 
bank.  The  units  mix  and  discharge  vary¬ 
ing  proportions  of  heated  and  cooled  air 
so  that  one  area  can  be  heated  while  an¬ 
other  is  cooled.  Catalog  and  bulletin  are 

available. . Hm  N 

PAWBA  AeCRSBAAIBS.  Pages  14-tS.  Us* 
this  combination  of  contrm  motor  and 
V-belt  drive  to  save  design  time,  cut  manu¬ 
facturing  costs,  and  insure  efficiency.  Na¬ 
tionwide  service  is  available  from  n  dis¬ 
trict  offices  and  almost  100  certified  serv¬ 
ice  shops  located  in  fhdustrial  areas  in 
the  country.  Engineering  literature  avail¬ 
able .  Item  M 

TRMPSAATUAR  MRA8UABMRNT.  Page 
Ig.  This  company’s  temperature  measuring 
instrument  u  available  for  balancing  hot 
water  heating  aystenu,  reading  floor,  wall 
or  ceiling  temperatures,  checking  refriger¬ 
ated  coils,  insulation  and  all  other  low 
temperature  surfaces.  Bulletin  available 

. . . Hem  tl 

MBTAL  PAAMB  PIPB  AAANINA.  Page  17. 
Heavy  lines  arc  easily  supported  on  this 
sturdy  metal  framing.  Clamps,  concrete 
inserts,  hangers  and  rollers  are  among  the 
many  accessories  for  the  framing.  No 
welding  or  drilling  is  required  to  Install 
it,  ano  additions  or  alterations  can  be 
made  at  any  time  Information  on  a  mo¬ 
tion  picture  Aim  about  the  framing  la 

available . . ....Hem  M 

AIA  AANAITIANINA  LINB.  Page  it.  Win¬ 
dow  air  conditioners,  packaged  units  from 
2  to  20  tons,  condensifw  uiuts  to  100  tons 
using  P-12  or  P-22,  mufli-zon*  units  serv¬ 
ing  2  to  a  zones,  and  packaged  liquid 
chillers  from  7'y  to  lOe  tons  are  all  avail¬ 
able  from  this  line.  ...............Item  f| 


Skiw  wwwwiwiwwiww  biwm.  rmmrn 

dow  air  conditioners,  packaged  un 
2  to  20  tons,  condensifw  uiuts  to 
using  P-12  or  P-22,  mufli-zon*  uni 
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Below  end  on  the  following  jpeges  ere  given  brief  digests  of  the  edvertisements 
eppeering  in  this  month's  issue.  Use  this  Digest  to  locate  end  refer  to  the 
edvertisements  in  which  you  ere  perticulerly  interested,  then  fill  out  end  meil 
the  prepeid  postcerd  to  request  further  informetion  from  menufecturers. 

The  Items  eppeer  in  the  seme  order  es  the  edvertisements  to  which  they  refer, 
to  fecilitete  obtaining  further  informetion  after  reeding  an  advertisement. 

NOTE:  AN  edvertisements  ere  digested  here  escept  those  received  too  late  for 
inclusion.  The  indei  of  Advertisers  lists  eU  the  edvertisements  in  this  issue. 

Use  the  postscerd  below  for  catalogs,  new  equipment  end  materials,  es  well 
es  Ad-DIgest  items. 


AAILBA  WATBA  AANTAAL.  Page  IS.  A 

pump  control,  low  water  cutoff,  and  alarm 
are  combined  In  one  control  for  steam 
pressures  up  to  2M  psl.  Its  Alnico  mag¬ 
netic  switches  operate  on  repulsion  to  give 
a  powerful  and  positive  action  in  both 
opening  and  closing.  Tbs  control  is  also 
made  with  integral  water  column.  Con¬ 
trol  bulletin  is  available. . Hem  S4 

CBNTAAL  BTATIAN  BAUIAMBNT.  Pages 
20-21.  This  company's  line  of  central  sta¬ 
tion  equipment  enaoles  its  dealers  to  take 
on  any  air  conditioning  Job.  The  line  of 
equipment  includes  Preon  compressors, 
liquid  chillers,  induction  circulators,  evap¬ 
orative  units,  and  air  handling  units. 

. I.Ham  N 

AALVANIBRA  BNBBT  ST8BL.  Pages  22- 
23.  Anything  that  can  be  mads  of  stssl 
sheets  can  be  mads  of  galvanized  sheets. 
The  sheets  can  be  worked  to  the  limiu 
of  the  baa*  metal  with  never  a  trace  of 
chipping  or  flaking  of  the  coating.  Pull  in¬ 
formation  is  available . Hem  M 

PANB  IMPAAVBA  AT  ABS8AAAN.  Pages 
24-23.  Aerodynamic  research  on  this  com¬ 
pany's  fans  have  made  them  quiet,  noa- 
ovsrloading.  and  more  efficient.  Handling 
from  600  to  300,000  cfm,  the  fans  have  a 
sharply  rising  pressure  characteristic 
throughout  normal  performance  range.  In 
smaller  sizes.  34  in.  and  under,  fan  ar¬ 
rangements  ars  convertible.  Booklet  avail¬ 
able . Hem  $T 

ABILIHA-I4AVNTBA  AAALBAA.  Page  24. 
Air  condlUonera  that  are  attached  to  the 
celling  or  mounted  on  a  shelf  do  not  use 
floor  space  and  ars  compact,  sslf-conuined 
packages  with  motor,  compressor  and  con¬ 


denser  all  sealed  Inside  the  unit.  Air¬ 
cooled  units  are  mad*  in  3  and  S-ton  sises, 
and  water-cooled  unite  are  available  in 
3,  4  and  T^Ii-ton  alxas.  Booklet  la  avail- 

AABT  lAAN  AAILBA.  Pag*  24.  ThU  cast 

iron  boiler  has  been  dmignsd  speclflcally 
for  horizontal  rotary  oil  burners.  The  boil¬ 
er,  for  burners  using  heavy  oil,  has  a  large 
firebox  volume  a  high  baa*,  a  ateel  front 
plate  for  installing  the  rotary  burners, 
and  an  enameled  s^l  lacket  lined  with 
flber  glass.  ibiginaenaB  data  are  ATMjekl^ 

AniAN*MANUACPags*2ir.'ln*sto 
steps,  an  authoritative  manual  gives  the 

firocedur*  for  quickly  and  accurately  sla¬ 
ng  the  pump  and  piping  for  any  cooling 
tower  application.  T»l*s  and  charts  and 
work  skMt  are  Included  In  the  mani^ 

Prs*  eoplea  are  available . ....Hem  Ml 

LAW  VBLAAITV  AIA  AIPPUABAA.  Pag* 
34.  Low  velocity  air  diffusing  panels,  once 
Installed  flush  in  the  ceiling  need  not  be 
moved,  altered  in  any  way,  or  even  ad¬ 
justed  when  partitions  are  removed  to  suit 
tenants'  changing  needs.  The  diffuser  in¬ 
troduces  conditioned  air  through  perfora¬ 
tions  in  standard  acoustical  ceiling  oana 
at  low  velocity.  DeUiled  utsrature  k  ava^ 

able . Ilam  Mt 

VBNTILATINA  PAN.  Page  31.  Tbcee  fea¬ 
tures  of  this  ventilating  fan  are  a  nroperfy 
proportioned  housing.  salf-alignlBg  nmw- 
Ings  (choice  of  sleeve  or  anti-metipn 


proportioned  housing.  salf-alignlBg  nmw- 
Ings  (choice  of  sleeve  or  anti-lrletton 
type  I .  and  a  large,  smooth  inlet  collar.  In¬ 
let  guide  vanes  amure  full  rated  dellverv 
with  minimum  turbulence.  Fan  bulletin  is 
available  . Hem  142 

Page  153 
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IMOIMTaiAL  NKATIM.  Pace  42-43.  A 

complete  line  of  induatrlal  heetifkC  and 
ventilating  equipment  la  made  for  com¬ 
fort  heating  and  ventilating  In  planta  and 
la  alao  uaed  for  proeeaa  dnrlng.  curing,  air 
cleaning  and  other  apechl  neat-drying- 
vcntilaung  needa.  It  can  be  inatalled  any¬ 
where  on  walla,  ceiling,  or  floora.  with  or 
without  ducta.  Infonnatlon  on  the  varloua 

equipment  la  avallabla.  ... _ ItMii  U1 

WATm  Pagea  44-41.  Water 

chlllera  with  capacitiea  from  45  to  tM  tona, 
in  11  different  compreaaor  ai/ea,  feature 
hermetic  conatruction,  fully  automatic  op¬ 
eration.  and  modulation  down  to  10%  of 
capacity.  No  multi-level  bare  ia  roqidgad. 
Complete  infonnetion  on  the  line  ia  avail¬ 
able . Ham  W 

PAMCAHB0  Mll-n  UNIT.  Page  44.  A 
pacicagod  boiler  unit  la  a  factory  inte¬ 
grated  and  wired  unit  with  all  equipment 
coordinated  into  one  heating  package.  It 
ia  rated  on  the  beaia  of  1.2  aq.  ft.  heating 
aurface  per  boiler  hp  with  guaranteed 
groea  output  baaed  on  5.0  aq.  ft.  of  heating 
surface  per  boiler  hp.  Catalog  ia  available 

giving  detaila. _ _ Nam  tl3 

eOPPM  PkUMBIMa.  Page  47  One  hun¬ 
dred  thouaand  pounda  df  copper  tube, 
ranging  in  aize  from  to  12  in.,  ia  uaed  In 
the  hot  and  cold  water  linea,  aanltary 
drainage  ayatema,  and  roof  drainage  Itnee 
of  a  iS-atory  building.  Standard  20-ft. 
lengtha  eliminate  many  jointa.  Deacriptive 

literature  la  available.  — . . Ham  U4 

IMMMLATB*  PIPIM0  SVSTBMS.  Paga  U. 
A  nueiufaeturer  of  prefabricated  inatuated 
piping  takea  pride  in  on-time  delivery. 
Contact  the  manufacturer ’a  repreaentatlve 
early  in  the  planning  atage  to  receive  help 
on  aeheduling  deliver  and  on  technical 
information  aa  well.  Catalog  ia  available. 


ACOUSTICAL  over  LIMBS.  Page  SS  A 

flexible,  aemi-iigid  glaaa  fiber  inaulatlon 
ia  dcaigned  apeclflcally  aa  an  acouatical 
duct  liner,  with  excellent  aound-abaorb- 
ing  qualltim.  Inatalled  in  a  plenum  and 
abort  Bupply  and  return  ducta,  the  liner 
makm  the  difference  between  a  aatiafac- 
tory  and  unacceptable  air  conditioning 
job.  Local  atocka  are  maintained  in  57 

citiea. _ Item  12i 

SOOP  VBNTILATOSC.  Page  5C.  Theae 
aluminum  roof  ventilatora  are  available 
in  two  modela.  The  low  ailhouette  model 
haa  backwardly  Inclined,  non-overloading, 
centrifugal  fan  wheela  and  ia  made  in  a 
wide  range  of  capacitiee.  The  other  model 
la  daeupied  for  low  parapet  building  and 
ia  avauable  in  fan  wheel  aizea  from  24 
to  4g  in  Book  with  performance  data 

available.  - - „...Hem  121 

COPPBB  TUBS.  I^e  57.  Through  all 
phaam  of  production  of  thla  copper  tube, 
conatant  metallurlgcal,  hydroatatic.  phyai- 
cal  and  viaual  tmta  maintain  the  hlgheat 
and  moat  rigid  atandarda  of  quality.  Sold 

through  whplamlcra  onlx - Item  122 

PAN  UNIT^  Page  SS.  deaign  of  thia 
company'a  faru  ia  highly  efficient,  yielding 
to  a  maximum  air  volume-to-power  ratio. 
Bladea  are  of  true  airfoil  ahape,  end  are 
readily  adluatable  for  maximum  riexibil- 
ity  to  meet  varying  conditiona.  Thick  ateel 
caainga  are  uaed  in  the  aturdy  conatruc- 
tion  mt  amothera  operating  nolae.  Bul- 


AIS  CCMSirMMIMO  BSUIPMBMT.  Page 

32.  Twelve  air  conditioning  unlta  and  ten 
heating  and  ventilating  unite  went  into  a 
can  company’s  new  raamreh  tni  Aairalop- 
ment  center.  The  same  air  conditioning 
equipment  manufacturer  aupplled  the  can 
company’s  ten  other  manufacturing  and 


research  plants. 


IMSIVISUAL  BUMS  NBATIMB.  Page  35. 

With  a  thermoatat  In  every  room,  the  oc¬ 
cupants  of  each  room  or  office  can  mlect' 
any  temperature  doalred  from  the  Indi¬ 
vidual  room  units  of  this  heating  ayatem. 
Plexibile  copper  tubing  carries  low  pres¬ 
sure  steam  to  each  room  unit,  litera¬ 
ture  ia  available. . Hem  144 

•TBBL  PIPS.  Page  3g.  Almost  3Ug  tons  of 
steel  pipe  were  uaed  In  the  air  condition¬ 
ing,  heating,  power  installation  of  an  ultra¬ 
modern  skyscraper.  Boamlem  pipe,  rang¬ 
ing  In  diameter  from  5  to  M  In.,  wm  used 
as  sir  conditioning  carrlera.  About  43  tons 
of  aeamleas  pipe,  ranging  from  2  to  14  In. 
diameter,  were  used  for  heating  and  fan 
rooms.  Infornution  and  assistance  are 


LIMB  OP  CBNTBIPUOAL  PUMPS.  Page 

59.  This  line  of  centrifugal  pumps  for  air 
conditioning  service  includes  a  full  range 
of  alzes  from  1/3  to  3  hp,  motor-mounted 
or  belt-driven  models,  with  two  casing 
slaes,  a  bronze  Impeller,  removable  bronze 
wearing  rings,  a  rotary  seal,  and  a  corro¬ 
sion  resistant  shaft.  The  pumpa  are  avail¬ 
able  with  capacities  to  to  gpm  and  with 
UNIVBBBAL  PUMP.  Pago  43.  A  utoveiaal  »»•»<»*  to  ^Wrlte  for  centrlfug_^  pumjj 
pump  designed  for  operation  in  liquid 


AIB  OIPPU8BBB  BOLVB  PBOBLBM.  Page 

37.  A  solution  to  air  conditioning  a  depart¬ 
ment  store,  without  disrupting  sales,  was 
worked  out  by  one  engineering  firm.  The 
air  diffusers  permit  the  use  of  smaller  than 
ordiiuiry  ducts.  ’Hm  company’s  anglnaers 
have  prepared  a  49-page  text  bookon  the 


bulletin. 


AIB  NANDLINO  BQUIPMBNT.  Page  60. 

Over  n.OOO  cfm  of  air  is  Altered,  condi¬ 
tioned  and,  recirculated  every  minute  in  a 
suburban  department  store  that  has  no 
exterior  openings  except  for  entrance  and 
exit  doors.  Been  store  level  has  Its  own 
supply  and  return  system  which  furnidiet! 
conditioned  air,  summer  and  winter,  to 
maintain  an  even  and  desirable  tempera¬ 
ture . Itom  125 

AU’rOMATie  NUMIDIPIBBB.  Page  61. 
Automatic  humldiAera,  made  especially 
for  convector  radiators,  are  available  In 
both  2  and  4  trough  units  in  10  different 
sizes  with  evaporating  capacities  of  1  to  5 
gal.  per  day.  Only  %  in.  deep,  the  bu- 
mldUler  Ats  In  shallow  convector  cabinets. 

Details  are  available. _ _ ..Hem  126 

DUCT  WBAP  AND  LIMBB.  Page  62.  Glass 
Aber  duct  wrap  and  liner  insulation  is  easy 
to  manage  on  tall  ladders  or  scaffolds  and 
does  not  require  special  tools  or  skills  for 
installation.  It  is  available  in  blanket  form 
up  to  72  in.  wide,  5  In.  thick  and  from 
50  to  200  ft.  loiM,  depending  on  thickness. 
The  nearest  distributor  is  listed  in  the 
yellow  pages  of  the  telephone  director  .' 

. Item  127 

NBATIMO  eOMTBOL  TNBBMOSTAT. 
Page  63.  A  thermostat  that  la  styled  to 
complement  the  decoration  of  any  home 
has  a  single,  large  numbered  dial  that  Is 
slanted  for  perfect  vision,  and  a  tempera¬ 
ture  selector  that  is  directly  under  the 
indicator  needle.  The  thermostat  requires 
only  two  wires  and  replaces  any  two  or 

three  wire  thermostat. . ..Ham  I3i 

BOOB  VBNTILATOBB.  Page  64.  Positive 
removal  of  heat  and  fumes  from  a  news¬ 
paper  plant  is  effected  by  one  company’s 
ventilating  fans.  The  rans  remove  ink  mist 
and  other  fumes  from  the  giant  prem,  ex- 
changa  the  air  in  photographic  dark  rooms 
and  above  the  linotype  machines.  Direct 
drive  units  are  available  from  ISO  to  11,000 
cfm;  the  belt  drive  units  are  available 
from  3500  to  66,000  cfm  to  4  Inches  of 
water.  Further  Information  Is  available. 

. Itom  126 

BOILBB  AMD  BTBAM  OBNBBATON.  Page 
65.  This  one-piece  unit.  Are-box  type,  high 
pressure  boiler  is  made  in  twelve  sizes,  250 
to  2500  aq.  ft.  heating  surface.  The  pack¬ 
aged  steam  generator  Is  completely  auto¬ 
matic  In  operation,  requires  a  vent  only, 
and  has  a  minimum  heating  surface  of  5 
sq.  ft.  per  boiler  hp.  It  is  available  in  sizes 
from  30  to  350  hp.  Bulletins  on  each  are 

amiable . Itom  ISO 

TBMPBBATUBB  BBOULATDBB.  Page  66 
When  Installing  a  new  or  replacing  an  old 
temperature  regulator,  look  for.packlcas 
construction;  a  guarantee  against  wire 
drawing:  a  broad  control  range;  easy 
maintenance;  double  duty  and  smf-opera- 
tlon.  These  points  are  important,  ana  this 
manufacturer’s  regulators  offer  all  these 
features  and  more.  Bulletin  on  tempera¬ 
ture  regulators  is  available . Hem  131 


hMtfng  and  cooling  systems  needs  no  vi¬ 
bration  eliminators  or  Aexible  connec¬ 
tions.  Among  the  pump’s  features  are: 

_ :::.  lubricated  bronre  sleeve  bear- 

universal  motors  through  5  hp;  seif- 
j,  spring-type  coupler;  a  removable 
ng  frame;  and  a  mechanical  seal.  Ca- 


subjact. 


motors  witi 
ings;  un:.. 
aligning,  sp 

pacity  data  is  availaBla.  ..... - .Nam  116 

MAIN  BTBAM  VALVBB.  Page  50.  Two 
250-Ib  Iron  body  angle  valves,  in  6-  and  5- 
In.  aizas,  gave  40  years  of  unlatorruptod 
service  on  the  main  steam  leads  from  plant 
boilers.  In  all  grades  the  manufacturer’s 
iron  valves  exceed  the  reouirements  of 
equivalent  ASTM  spsclAcauons.  Help  In 

ordering  Is  offered. - Nam  U7 

CDDDBB  TUDB.  Page  53.  One  manufactur¬ 
er  of  copper  tube  welcomes  stlff-naekad 
speclBcauons  because  the  coppgr  it  forms 
Into  tulto  Is  Arst  refined  in  its  own  plant. 
A  completely  integrated  oparatlon  pmrmlts 
a  standard  of  quality  control  from  raw 
materials  to  packaged  tube.  Products  are 
available  through  wholesale  distributors 

throughout  the  49  states. . ...Ham  116 

D6L  DUBNBBS.  Page  54.  ’Twenty  oil  bum- 
srs  provide  heat  for  6  apartment  develop¬ 
ments  and  power  for  a  13-story  manufac¬ 
turing  plant.  The  oil  burners  automatical¬ 
ly  preheat  the  oil  to  an  efficient  teomers- 
ture  before  Aring.  This  enables  users  to 
bum  heavy  fuel  oils.  ’The  Same  is  adjust¬ 
able  to  any  Are  box,  and  the  installation  is 
adaptaMe  to  any  boiler  room  layout.  Cata¬ 
log  and  information  are  avallable..Hom  116 


BBBBIDBBATIMD  MADNIMBBb  Page  39.  A 

new  building  of  a  savings  and  loan  associ¬ 
ation.  Including  the  lobby,  conferenM  and 
accounting  areas,  community  room  and 
lounge,  is  air  conditioned  with  two  of  one 
manufacturers’s  compressors.  Bach  refrig¬ 
erating  machine  is  driven  by  a  motor  of 

46  hp . Nam  m 

TBMPBBATUBB  CDMTBDL.  Page  36.  A 
temperature  regulator  that  controls  the 
flow  of  steam,  water,  or  gases  has  a  power¬ 
ful  bellows  and  a  minimum  of  valve  stem 
friction.  Its  bronoe  union  eonnectloM  save 

instellatlon  tInM  and  labor . Nam  166 

AIB  PILTfW  UNB.  Pafa  46.  A  Une  of  air 
Alters  includes  1,  3  ana4  In.  thick  fUters 
available  In  all  sizes  and  most  metola:  a 
completely  automatic  fUter  that  waabm 
and  re-olls  Itself  In  slaaa  to  meet  any  dm 
requirements:  and  a  selection  of  grease 
eliminators.  Catalog  Is  avatlabla..TNam  166 
•ALVANISBD  DUCT  WDBN  DTB8L.  Page 
41.  Oaivanlted  steel  la  mode  In  modern 
mills  and  by  ntodem  amtttods  for  gutters, 
downspouts,  and  ducts.  It  la  avalubla  In 
coll  and  cut  lengtha  In  gagas  of  16  to  36, 
inclusive.  The  maximum  width  available 
Is  42  in.,  and  the  maximum  cut  length 
avallabla  Is  IM  In.  Por  standard  roonag 
and  siding  it  is  made  to  conform  to  AS'nl 
specification.  . . .......Itom  116 
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tTCAM  ttmUATOm.  PaM  tT.  Tlila 

company’s  steam  generator  olTen  aavinga 
in  flrst  cost.  Purchase  price  includes  com¬ 
plete  unit.  Just  set  on  level  concrete  floor 
and  connect  to  service  lines  and  breech¬ 
ing.  Because  of  a  minimum  of  supervision, 
lower  manhour  requirements  for  mainte¬ 
nance,  and  IH>%  thermal  efficiency  savings 
in  operation  are  also  realised.  Bulletin  is 

available. _ ....... _ ....lta«  US 

CABINKT  AIR  COMDITIOIMn.  Page  «. 
Recessed  in  the  wall  or  concealed  behind 
a  partition  or  false  celling,  a  cabinet  air 
conditioner  provides  warm  or  cool  air  for 
rooms,  entrances,  and  corridors.  Five  mod¬ 
els  are  made  from  120  to  440  KOR,  Bulletin 
is  available.  _ _ Item  US 

ORNCRAL  PURPOM  PAM.  Page  Tl,  Gen¬ 
eral  purpose  fans  are  made  in  three  types 
and  eight  basic  sises  with  capacities  nom 
1200  to  It, 000  cfm.  These  include  both  di¬ 
rect  connected  and  belt  driven  models. 
Pan  bulletins  are  available, _ Nm  U4 

ONI  PUMP  WITH  SIX  MOUMTINOS. 
Page  T2.  A  single  air  conditioning  pump 
can  be  mounted  by  six  different  methods. 
You  can  get  a  single  set  of  operating  char¬ 
acteristics  using  four  different  modM  that 
can  be  Installed  In  any  of  six  different 
ways.  Bulletins  arc  available . Hem  Ul 

FORMAL  PLANT  OPININO.  Page  73.  An 

invitation  is  extended  to  attend  the  formal 
opening  of  a  new  plant  for  manufacturiiw 
healing,  air  conditioning,  and  refrlgerat- 
tlon  colls.  Up-to-date  machinery  and 
equipment  have  been  Installed  In  the 

in,000  sq.  ft.  of  space . Item  US 

PACKAOIO  STIAM  PLANT.  Page  TS. 
Packaged  steam  plants  provide  quality 
process  steam  for  widely  separated  opera¬ 
tions  and  may  be  set  up  on  any  floor  cap¬ 
able  of  supporting  their  w^ht  and  put 
into  operation  within  24  hours  of  delivery. 
Fully  automatic,  and  burning  oil.  gas,  or 
both  in  combination,  the  steam  generators 
are  made  in  IS  sites.  Steam  generator 

catalog  is  available . Hem  U7 

VALVn.  TRAPS,  OARIS.  Page  7S.  A  sky¬ 
scraper  containing  a  million  sq.  ft.  of  office 
space  is  equippM  with  one  company's 
valves,  traps,  and  gages  wherever  equm- 
ment  of  the  compands  type  applies.  The 
company’s  line  Includes  pressure  gages 

and  float  traps. . Item  US 

RLOWIRS.  Page  77.  A  line  of  blowers  in¬ 
cludes;  a  squirrel  cage  type  with  forward 
curved  blaoes.  "low  speed,  and  ouiet  oper¬ 
ation;  and  a  power  flxed  type  with  back¬ 
ward  curved  blades  and  quiet  operation  at 
medium  speed.  Bulletins  describing  each 

type  are  available. . Item  US 

RADIANT  NIATINtt  PIPI.  Page  7g.  Radi¬ 
ant  heating  steel  pipe  was  chosen  for  heat¬ 
ing  an  airplane  hangar  because  when  snow 
blows  in  open  hangar  doors  it  will  melt 
immediately  instead  of  crmrtlng  a  hatar- 
dous  condition.  Burled  in  the  concrete 
floor,  the  pipe  will  provide  adequate  heat¬ 
ing  service  for  years  to  come,  rnforma- 

tinn  and  service  is  avallaMe. _ Hern  140 

CONOINflATIOM  PUMPS.  Page  7t.  Sin¬ 
gle  and  duplex  condensation  pumps,  de¬ 
signed  to  operate  at  a  sride  ranee  of  pres¬ 
sures  and  at  extremely  high  temoerarares, 
ire  made  with  ratings  to  150  000  sq  ft 
EDR.  Catalog  Is  available . Item  141 

AeiD  RRBISTINO  DRAIMPIPI.  Page  SS. 

Drainpipe  for  permanent  drain  llnaa  to 
handle  acids  and  other  severe  corrosives  is 
a  high  sUlcon  iron  that  is  corrosion  resist 
snt  throughout.  A  complete  line  of  bell  and 
snigot  piM  and  flttlngs  is  carried  in  stock 
by  leading  wholesale  throughout  the 
country.  Details  arc  available  in  two  bul¬ 
letins.  . Nam  142 

NOT  WATIR  RDILIRS.  Page  41.  Sixty- 
four  cast  iron  boilers  of  different  sins  and 
capacities  provide  heat  and  hot  water  for 
M  buildings  with  a  total  of  SSO  four-  and 
flve-room  apartments.  Available  erith  in¬ 
put  ratings  from  Ut.OOO  to  74S,.VI0  Btu  per 
hr,  the  gas-flred  boiler  has  sn  Integral 
built-in  tanklem  hot  water  heater  capable 
of  supplying  •  gpm  of  hot  water  Boiler 
bulletin  is  available .  Item  141 

RIMOTI  ROOM  AIR  CONOITIONIRS. 

Page  82.  One  of  the  largest  air  condltion- 
ir^  installations  ever  made  tn  a  St.  Louis 
office  building,  totalling  1400  tons,  consists 
of  over  1000  remote  room  air  condltionine 
units  that  will  permit  oecupents  of  each 
office  to  regulate  temperatures  to  their 
own  preference  in  summer  and  winter.  Air 
conditioning  bulletin  is  available.  Item  144 


STIAM  OOILIRS.  Page  43.  An  integral- 

furnace  boiler  supplies  steam  for  heating, 
hot  water,  and  processing  operations  in  a 
toiletries  plant's  chemic^  and  packaging 
divisions.  One  unit  provides  15,000  lb  of 
steam  per  hr  at  a  pressure  of  150  psi.  burn¬ 
ing  up  to  1400  gal  of  No  5  oil  in  24  hrs, 
depending  upon  load.  Boilers  are  available 
in  standard  sises  with  individual  capaci¬ 
ties  to  40,000  lb  of  steam  per  hr  and  pres¬ 
sures  to  235  psi.  Detailed  descriptions  of 
the  boilers  are  available  in  bulletin. 

. Item  144 

•TIAM  RIMIRATORI.  Page  44.  Four  oil- 
and  gas-flred  steam  generators  supply 
both  hot  water  and  heat  for  an  entire 
hotel,  as  well  as  process  steam  for  the 
kitchen  cookers,  steam  tables,  and  dish¬ 
washers.  Three  are  l?5-ho  low  pressure 
units  burning  No.  4  fuel  oil.  Information  is 
available . . . Item  144 


in  a  wider  range  of  corrMive  services.  The 
Y  pattern  permits  full  flow,  nearly  equal 
to  that  of  a  gate  valve.  The  disc,  packing, 
and  gasket  are  made  of  Teflon,  stainless 
steel  valve  booklet  Is  available.  ..Item  147 
eOPPIR  WATIR  TUML  Page  141.  One 
contractor  installs  copper,  whether  or  not 
codes  call  for  it.  when  imbedding  plumb¬ 
ing  and  heating  lines  or  radiant  panel 
heating  coils  in  a  concrete  slab.  Fewer 
Joints  are  necessary  and  copper  is  non- 
rusting.  Technical  advisory  service  is 
available  to  help  solve  installation  prob¬ 
lems.  ......... _ .Item  144 

PLUMDIMR  FIXTURI  FITTIMRB.  Page 
143.  Mounting  off-the-floor  plumbing  fix¬ 
tures  on  behlnd-the-wall  fltunga  and  car¬ 
riers  makes  it  easy  to  maintain  hoepitsl- 
like  standards  of  cleanliness  and  santita- 
tion.  All  of  the  stress  is  carried  by  the 
carrier  system;  no  stremes  are  transmit¬ 
ted  to  the  wall.  Booklet  on  restroom  design 

is  avaiUbla . Item  144 

COOLIMR  TOWIRI  AMD  CONDINIIRS. 
Page  145.  Cooling  towers,  in  2  to  120- ton 
capacitiee.  and  water-cooled  condensers, 
in  1/3  to  2S-ton  capacities,  are  matched  to 
work  with  each  other.  Hie  wetted  deck 
surfaces  of  the  towers  carry  a  20-year 
guarantee  against  rotting  or  fungus  at¬ 
tack.  The  condenser's  tubes  esn  be  cleaned 
by  a  mechanical  cleaning  tube.  Detailed 

specifleationa  ara  available.  . Hem  114 

SOLINOID  440T0R  CONTROL.  Page  147. 
Manufacturers  and  users  cannot  tolerate 
trouble  in  air  conditioning  and  refrigera¬ 
tion  control.  Solenoid  starters  are  avail¬ 
able  in  4  sixes  up  to  300  hp,  220v,  and  400 
hp  440-5SOV.  The  controls  ara  reliable  due 
to  simplicity  of  design  and  thinking  in 
terms  of  the  user  of  the  apparatus.  Bulle¬ 
tins  are  available.  ................Hem  111 

HION  VILOCITV  AIR  VALVIS.  Page  141. 
A  high  velocity  air  distribution  system  is 
one  of  the  features  in  Manhattan  s  glass- 
box  bank.  One  high  velocity  air  valve  can 
serve  several  diffusers  when  Installed  at  a 
low  velocity  branch  duct  take-off  from  n 
high  velocity  trunk  duct  A  package  is 
available,  consisting  of  an  air  valve,  sound 
control  chamber,  and  single  diffuser.  An 
Illustrated  manual  is  avaOable.  ..Ham  142 
DRV  IXPANCIOM  COOLIRI.  Page  157 
Six  dry  expansion  Freon  coolers  of  this 
company  were  engineered  and  installed 


Use  this  digest  to  locflte  and  refer  to 
items  end  edvertisements  eppeering 
in  this  issue,  then  fill  out  end  meil  the 
prepeid  postcerd  to  request  further 
informetion. 

In  a  large  candy  manufacturing  plant. 
Two-circuit  type  coolers  which  chill  a 
glycol  solution  are  located  in  the  base¬ 
ment  and  the  third  and  fifth  floors.  The 
re-heating  principle  is  used  to  coot  the 
air  and  bring  it  to  the  proper  humidity. 
Illustrated  literature  and  engineering  sug¬ 
gestions  are  available.  ..... — ...Hem  ISS 
•ILF-CONTAINID  BDILIML  Page  141 
Self-contelned  boilers,  for  a  new  steam 
plant  or  modernising,  have  four-pass  con¬ 
struction,  forced  draft,  5  sq  ft  of  heating 
surface  per  boiler  hp.  and  a  guaranteed 
80%  thermal  efficiency  when  firing  with 
oil.  The  boilers,  for  steam  or  hot  water, 
heating  or  proceming,  are  made  in  slam 
frnfn  15  to  SOU  hp,  and  15  to  250  psi.  Cata¬ 
log  is  available.  ....- - .....Item  144 

WATIR  ONILLIRI.  Pago  143.  A  line  of 
air-cooled  and  water-cooled  chillers  for 
air  conditioning  requirements  Includes  a 
model  for  homes  and  small  commercial 
buildings  In  2-  and  3-hp  stses;  a  packaged 
water  chiller  with  air-cooled  condenser  In 
2-  and  S-hp  sises;  and  a  model  for  medium 
and  large  sized  buildings  in  sizes  from  7.5 
to  75  hp.  Information  on  the  line  la  avail¬ 
able  .  Item  Its 

COOLIR  UIIS  MO  FLOOR  flFACI.  Page 

145.  An  air  conditioning  unit  for  remote 
Installations  on  new  or  old  construi  tinn 
requires  no  floor  space  and  can  be  used 
with  Freon  or  with  hot  and  cold  water 
The  unit  can  be  Installed  in  vestibules, 
overhead  entrance  ways,  plenums,  closets, 
or  hallways  with  or  without  false  or 
furr^  ceilings.  It  provides  horizontal  dis¬ 
charge  to  one  or  several  adjacent  rooms. 
The  manufacturer  will  send  bulletin  and 
specifleationa.  ....................Item  IM 

CABIMIT  UNIT  NIATIRfl.  Page  144.  Cab¬ 
inet  unit  heaters  for  cold  reception  rooms, 
lobbies,  vestibules,  and  entrances  of  com¬ 
mercial  establishments  are  made  in  floor, 
celling,  and  semi-recessed  wall  models  for 
both  steam  and  hot  water.  Every  unit  has 
a  blower,  directional  air  louvers,  and  non- 
ferrous  tubes  and  fins.  Model  sizes,  feature 
story,  and  selection  data  available  Hem  117 

ROOF  AND  WALL  IXNAUITIRI.  Page 

117.  Low  contour  roof  exhausters  and  but¬ 
ton-style  wall  exhausters  are  a'chitec- 
turally  designed  to  blend  with  modern 
architectural  structures.  Belt  drive  cen¬ 
trifugal  roof  exhausters  are  made  with 
capacities  up  to  13,000  cfm.  No  platforms, 
louvers  or  penthouses  are  necessary  for 
roof  installation.  CaUloga  are  available. 
. . . Hem  144 

FOWIR  FASTINIRS.  Page  144.  Powder- 
powered  fasteners  for  fastening  to  steel  or 
concrete  speed  work  on  ladders  and  scaf¬ 
folds  because  they  can  be  used  with  one 
hand.  They  can  be  changed  over  for  light, 
medium,  or  heavy  dute  and  have  exactly 
the  fastener  needed.  The  fasteners  can  be 
kept  nearby  for  ready  service  Complete 
inforntatlon  la  available . Item  lit 


Pigo  155 


,  .  INQUISY.CARD  _ _ 

CIrele  helew  Hem  numbers  eu  whicli  ymi  wish  CFfelefls  er  further  Infermetlen. 


1 

4 

4 

4 

4 

4 

7 

4 

4 

14 

11 

It 

14 

14 

IS 

14 

17 

14 

14 

44 

41 

44 

44 

44 

U 

44 

47 

44 

M 

44 

41 

44 

44 

M 

4i 

44 

47 

44 

N 

44 

41 

44 

H 

M 

44 

44 

47 

44 

M 

M 

11 

B4 

B4 

M 

U 

M 

•7 

St 

M 

M 

41 

44 

M 

M 

M 

M 

47 

44 

44 

74 

71 

74 

74 

74 

71 

74 

77 

74 

74 

M 

■1 

n 

St 

M 

ts 

M 

47 

M 

M 

M 

41 

M 

M 

44 

44 

M 

47 

M 

M 

IN 

141 

IM 

IM 

IM 

ISS 

IM 

147 

IM 

IM 

114 

HI 

lit 

114 

114 

lit 

114 

117 

114 

114 

IM 

141 

144 

lU 

IM 

Its 

IM 

147 

144 

144 

IM 

111 

lit 

144 

144 

144 

IM 

147 

144 

IM 

144 

141 

144 

IM 

IM 

144 

144 

147 

IM 

14S 

IM 

111 

lit 

lU 

IM 

lU 

IM 

147 

144 

«4»-'i4e 

141 

144 

IM 

IM 

IN 

IM 

147 

IM 

IM 

174 

171 

174 

174 

174 

171 

174 

177- 

174 

174 

IM 

141 

IM 

IN 

IM 

IM 

IM 

147 

IM 

IM 

IN 

141 

144 

FLIAM  FR 

SNT 

Oct.  H-55 

This  service  ovoilabie  only  to  U.  S.  and  Gmodion  reoders 


Circle  numbers  corresponding  to  the 
items  end  edvertisements  in  which 
you  ere  interested,  print  your  name 
end  address  clearly.  Information  wiU  P 
be  sent  directly  from  manufacturers. 


Heme . . .  TMe 

Firm  . '. . 

Nature  ef  Firm's  lusinsee . . . 

Street  . . . . . . 


City 


This  card  is  void  after  Jon.  t,  1956 


INiOHMATIO 


log  roiuMcttoiw  without  th*  um  of  narrow 
thln«wallad  paaaa«M.  Thay  arc  available 
with  •traljht'through  amt  elbow  inatalla- 

tlon  In  all  alzaa . . Nam  US 

AM  AlfirVMM.  race  177.  Air  dlffuwri 
with  tfinuawf  vanac  prov^  air  pattarna 
unllmltad  without  blank>off.  The  aiffuMra 
are  made  with  aquarc  amt  reetaacular  out* 
let  daelgn.  The  company'a  cnginecrimi 
atair  and  laboratory  reeourcas  are  avaiP 
able .  “ — 

dlraetly  by 
liquid  spray 
a  aaparata  ft _ 

ing  tamperaturei 
tlon  commonly  u 


••MTSMT  MimML.  Page 

conditioning  method  driea  air 
using  a  snolsture-abaorMne 
It  manes  humidity  control 
inctton  from  lowering  or  raU* 
and  saves  the  refrigara* 

- ly  used  to  condense  molmrc. 

it  also  makes  re*heat  unnecesaary  In  most 
cases.  Descriptive  bulletins  arc  available. 


{hS^MMie  Al«  CkBANBA.  Page  ISS. 
Based  upon  the  principle  of  elect 'oatatic 
precipitatMm.  an  air  cleaner  charges  the 
dust  oartleles  which  are  then  attriu.’ted  to 
and  held  by  charged  collector  plates.  My 
this  method,  the  cleaner  removes  the  dust, 
smoke,  soot,  and  microseoplc  partleias 
from, the  air.  Combinatlona  of  two  basic 
cell  sUos  make  possible  complete  Installs* 


•It  LBAM  •CTBCTMM  BVtTBM.  Page 

178.  An  oil  leak  detection  system  contlnu* 
ously  monitors  the  purity  of  condensate 
leaving  steam*type  fuel  oil  heaters.  It 
protecls  the  boiler  by  removing  oil  con¬ 
tamination  from  the  feed*water  cycle. 
The  system  Is  engineered  to  the  special 
requirements  of  each  installation.  Details 

are  available.  . . Ilem  171 

khMI*  MPTN  MAMBB.  Page  ITS.  Remote 
reading  liquid  depth  gages  for  tanks  20  in. 
to  SO  ft  deep  can  l>e  installed  on  tanks 
above  or  below  the  ground  and  up  to  *'4 
of  a  mile  away.  The  gage  can  be  used  for 
commercial  and  Industrial  liquid  storage 
tanks  and  for  domestic  Installations  with 
burled  tanks.  Bulletin  is  available 


tioM  of  any  desired  capacity.  Bulletin  Is 

available. . Nam  Ml 

BABIMBT  UNIT  NBATBM.  Pace  170. 
Thorough  — — ‘ - - - 


the  manufacture  of  thase  cMlnet  unit 
heaters.  Alternative  features  and  design* 
were  analysed  from  the  standpoint  of 
proved  oractlcality  and  efficiency.  Com* 
plete  Information  on  the  cabinet  unit  heat* 

ers  is  available . Nam  Ml 

PAM  •••I.BIIB.  Page  171.  Eliminate  waUr 
problems  by  using  fan  coolers  for  any 
slse  compressor,  regardless  of  tonnage. 
Btands,  hoods,  and  wind  deflectors  are 
available  for  slmpUfled  outside  mounting. 

Bulletin  available.  . Nam  iO 

INTBMMR  PIMI-PIMTBBTMM.  Page  172. 
It  pays  to  flgure  on  a  line  of  interior  Are* 
proUction  equipment  that  Includes  every* 
thing  that  might  be  called  for  in  stand* 
pipe  type  fire  protection.  Borne  items  ac* 
tuaily  cut  installation  costs,  and  new  iteins 
are  brought  out  aU  the  time.  ....NMS  Ml 
••APT  ••wriMAB.  Page  ITS.  Draft  eon* 
trols  for  coal  and  oil«flred  beating  planu 
are  heavy*duty,  cMomerclal  models  in  28* 
and  22-ln.  sism.  Iwy  are  also  available 
in  a.  to  24*la  jdses  for  domestic  and  com* 
merclal  inatollatlons.  Controls  for  gas  and 
cas*oil  Arad  beating  plants  are  also  made 

In  slses  8>  through  n*in.  - - ..Itom  114 

AWTAMATM  BAILBa.  Page  174.  An  auto¬ 
matic  boiler  can  be  opened  for  cleaning 
or  inspection’  by  one  man  in  less  than 
one-half  hour,  for  it  has  binged  doors  at 
both  ends.  Fully  automatic,  the  boiler  Is 


•AB  MMIT  NBATIMA.  Page  171.  Gas  unit 
beatliui  offers  adaptability  to  future  con¬ 
struction;  ease  of  installation;  response  to 
changm  In  temperature;  low  initial  cost: 
savings  on  valuable  floor  space;  and  extra 
heat  for  trouble  spots.  Catalog  and  other 

information  Is  available . Mom  171 

•AB  ••  ML  BUBMBaB.  Page  IN  Those 
gas  or  oil  burners  combine  low  installation 
and  ntalntenancc  coots  with  added  years  of 
dependable  service.  Information  is  avail- 


••MAMBNTAL  ••ILLBB.  Page  IM.  Or¬ 
namental  grilles  are  available  in  steel, 
stainless  steel,  brass,  bronm,  or  aluminum 
in  a  variety  of  designs  and  flniahes.  They 
are  Ideal  for  convector  and  radiator  en¬ 
closure  fronts  for  modernization  or  new 


construction. 


nrr  •APAfflTMl  MATABB.  Page  IM. 

iw  tope,  permanent  split  capacitor  mo. 
tor  maam  practical  larger  direct-drive 
blowers.  Features  of  the  motor  include; 
elimination  of  starting  switches  and  re¬ 
lays,  low  storting  current,  hi^  power  fac¬ 
tor,  and  can  be  mounted  in  any  position. 
Complete  specifications  are  available. 

. Itom  lit 

VAMB  miNMiUM.  Page  111.  Vane  runners 
are  now  available  in  continuous  coils. 
Each  coll  weighs  approximately  M  lb  and 
is  packed  in  a  box  28  x  21  K  I  in.  The  vane 
ranner  mew  etnergee  from  the  box  at 
tench  heMflit.  Catalog  and  specifleation 


BXNAWBT  PAIM.  Page  111.  Antong  the 
various  types  of  exhaust  fans  made  by 
this  eomteny,  la  one  stack  exhaust  fan 
that  can  be  used  to  convert  all  types  of 
roof  ventilators  Into  exhaust  or  air  supply 
units.  The  company  also  manufactures  a 
renu>te-drive  stack  exhaust  fan  that  is  de¬ 


e  171.  These  steam 
offer  SlmpUfled  pip. 


Ais  CONDinOinNG,  RUTnG  u»  VENTILATnR 

73  WORTH  STREET 

NEW  YORK  13,  N.  Y. 

AO-OIMIT  SMVICI 


signed  to  handle  corrosives  or  high  tem¬ 
perature  air,  or  both.  Exhaust  fan  catalog 

NBATIIM  BANTBAL.  Page  ill.  A  com¬ 
bination  timing  and  thermostatic  control 
automatically  starts  heating  earlier  on 
cold  mornings  and  delays  heating  on  mild¬ 
er  mornings.  When  outside  temperature* 
rise  above  U  deg  F.  the  controls  stop  all 
heating.  The  control  is  fully  described  in  a 

buUetin.  - - - - - Nsm  lit 

UMIAM  BANMBT  AATB  VAkVBB.  Page 
in.  Two-piece  union  bonnet  radial  seat 
gate  valves  arc  recommended  for  general 
service  on  steam,  water,  gas  and  oil  lines 
where  full,  unrestricted  flow  is  desired 
Valves  may  be  repacked  under  pressure. 
SpccUlcations  and  details  are  contained  In 

an  iUustrated  brochure . Mam  IM 

•BFBIABBAMT  IMDMATABB.  Page  182 
Advance  design  of  these  refrigerant  indi¬ 
cators,  which  use  a  sight  glass,  keeps  re¬ 
frigerant  losses  to  a  minimum  Engineers 
dealing  with  fluid  flow  problems  associate 
the  name  of  these  indicators  with  engi¬ 
neering  assistarwe.  A  company  representa¬ 
tive  will  help  in  the  choice  of  an  indicator. 

Send  for  catalog .  Itom  til 

FLBXIALB  BI^BK-rUBB  MANAMBTBB. 
Page  112  A  convex  spring  steel  scale  holds 
the  manometer  rigid  for  use  yet  permiU 
rolling  into  a  small  space  for  pocket  or 
service  kit.  Standard  ranges  are  available 
from  I  to  120  inches  in  water  or  mercury. 
Complete  Information  is  available.  IMm  111 
CBIUNA  AIB  AIFFUBBBB.  Page  183. 
These  ceiling  air  diffusers  provide  full  di¬ 
mension  heating  and  air  coitdltioning  com¬ 
fort.  They  are  made  in  live  flush  and  flve 
extended  models,  sized  for  I-  to  M-in. 
ducts  with  a  baked-on  metallic  finish 
Write  on  letterhead  for  free  literature. 

. mm  in 

MIAN  VBLAAITV  AIR  FILTERS.  Page  113. 
This  Alter  media  has  special  hemmed  edges 
for  strength  and  safe,  easy  handling.  They 
have  a  maximum  efficiency  of  211  to  SIO 
fpm.  Low  velocity  and  grease  Alters  are 

also  made  Catalogs  available . Ilem  M4 

OIL  UNIT  NBATBBS.  Page  113.  An  oil- 
flred  unit  heater  was  suspended  in  each 
corner  of  a  glass-enclosed  swimming  pool, 
overhead  and  out  of  the  way.  The  units 
need  no  boiler  or  chimney,  and  there  are 
no  unsightly  pipes,  valves,  and  fittings  to 
mar  the  view.  Complete  new  catalog  is 

available.  . Itom  ill 

STBAM-AISTRIBUTINA  TUBBS.  Page  IIS. 
Trombone-shaped  steam  distributing  tubes 
provide  uniform  Anal  temperatures  and 
positive  freeze  protection  for  heating  and 
ventilating  appTicatioru  with  modulatinji 
valve  control.  Bach  tube  serves  two  ad¬ 
jacent  condensing  tubes  from  a  single 
supply  header  connection.  Publication  is 

svalUble . . Nam  Ml 

MASAMBV  NAMMBR  BITS.  Page  IIS.  It  is 
a  one-man  operation  to  drill  hard  con¬ 
crete,  granite,  or  other  hard  masonry  ma¬ 
terial  by  using  carbide-tipped  hammer 
bits  in  electric  or  pneumatic  hammers. 
The  bits  drill  any  size  hole  from  A  to  IVt* 
in.  diameter.  Manual  on  nutsonry  drilliito 

la  avaitoble . Itom  u9 

STBAM  PLANT  OABBS.  Page  IM.  Large 
or  small  steam  generating  plants  can  be 
controlled  by  the  use  of  gages  that  indi¬ 
cate  the  amount  of  air  furnished  to  the 
flre-box;  air  pressure  gages  that  show 
windbox  pressure;  and  gages  that  measure 
the  temperature  of  flue  gases.  Information 

avaUableT . Nam  Mi 

SUTAFF  SWITCMBS.  Page  117.  Low  draft 
and  low  premure  cutoff  switches  are  single 
purpose  switches  that  monitor  positive  or 
negative  air  pressures.  They  are  adjust¬ 
able  over  a  wide  range  and  actuate  a  snap 
action  switch  on  a  Axed  differential  of  0.82 
in.  of  water.  Application  information  to 
•VAllAbl#* 

BAILBB  WATBR  FBBABB.  Page  IM.  A 

boiler  water  feeder  for  low  pressure  space 
heating  steam  boilers  has  >ii  in.  Attings. 
copper  float,  straight-through  gate-type 
drain  valve,  a  cool  food  valve,  and  an  en¬ 
larged  strainer  area.  Available  in  capaci¬ 
ties  up  to  MM  sq  ft  of  radiation.  Complete 

caulog  literature  Is  available . Itom  Ml 

IMAUSTRIAL  UNIT  NBATBBS.  Inside 
back  cover.  Bypass  dampers  control  the 
amounts  of  air  passing  through  and  around 
the  heating  coil  of  these  unit  heaters.  They 
are  available  for  steam  or  hot  water  op¬ 
eration,  floor  or  ceiling  installation.  Cata¬ 
log  is  available . Item  Ml 

RAAM  TNBBMASTATS.  Back  cover.  Ideal 
temperatures  in  offices  and  other  comfort 
areas  are  maintained  by  individual  room 
thermostats  which  regulate  the  supply  of 
conditioned  air  from  multi-zone  air  con¬ 
ditioning  units.  During  the  heating  season, 
the  control  automatically  varies  the  heat 
supply  In  accordance  with  outdoor  tem¬ 
perature  .  Itom  112 


Th«M  thr««  p4(  Fraon  coolart.  located  in  tho  boMmonl,  prolrudo 
Htrouph  brick  wall  to  Mv*  ipaca. 


Fifth  floor  initollotion  shown  horo  conditions  uppor  floors.  Third 
floor  chilUrs  sorvo  cooling  tunnels. 


for  perfect  cimdy  kitchen  weerther 

LOFTS  IISES  p-k  COOLERS 


Schwerin  Air  Conditioning  Corp.  specified  Chrysler  Airtemp  Units 
with  p4c  chillers  to  keep  Loft's  8-story  Long  Island  candy  kitchen  at 
just  the  right  temperature  and  humidity  for  candy  perfection. 


You’ve  seen  soft,  sticky,  unappetizing 
candy  you  wouldn’t  want  to  eat.  But  you 
won’t  see  it  at  Loft’s.  This  big  Eastern 
candy  manufacturer  has  an  unusual  abil¬ 
ity  for  maintaining  the  highest  standards 
of  quality  ‘buy-appeal’.  And  one  impor¬ 
tant  reason  is  its  thorough-going  air  con¬ 
ditioning  system  employing  Chrysler 
Airtemp  units  and  six  dry  expansion 
Freon  coolers,  engineered  and  installed 
by  Schwerin  Air  Conditioning  Corp., 
New  York. 

At  Loft’s  both  humidity  and  tempera¬ 
ture  must  be  rigidly  controlled,  for  when 
humidity  gets  out  of  hand,  candy  is  un¬ 
saleable. 

So  the  reheating  principle  is  used  to 
cool  the  air,  and  ‘Svring”  it  to  the  proper 
humidity.  ‘Two-circuit”  type  p4€  Freon 
coolers  which  chill  a  glycol  solution  are 
located  in  the  basement  and  the  third 
and  fifth  floors,  to  serve  nearby  areas. 
Air  from  conditioned  areas  passes  around 


coils  chilled  by  the  glycol  solution  and 
air  temperature  is  reduced  some  25‘’F. 
to  43  °F.  A  water  spray  cleans  the  air,  and 
increases  its  humidity  to  97%.  Then  the 
air  is  circulated  around  heating  coils 
where  its  temperature  is  raised  to  60  *F. 
and  humidity  reduced  to  51%— just  the 
right  “weather”  for  perfect  candy-making. 

The  six  Freon  coolers  are  auto¬ 
matically  controlled;  operation  is  simple. 
Because  the  coolers  are  enclosed,  the 
Loft  system  is  a  clean  system.  Compact 
p4c  Freon  coolers  require  minimum  floor 
space,  minimum  insulation. 

If  you,  like  Loft’s,  have  a  tough  “in¬ 
door  weather”  problem,  p4c  heat  ex¬ 
change  specialists  would  be  glad  to  assist. 
More  than  likely  they’ll  have  answers  to 
your  particular  questions.  Write  today 
for  illustrated  literature  and  engineering 
suggestions. 

The  Patterson-Kelley  Co.,  Inc.,  1000 
Burton  Street,  East  Stroudsburg,  .Pa. 


PATTlRSOM-KiLUY 

tut 
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(Continued  from  page  152) 

Un«  of  6  Industrial  Bumors 

Industrial  ga§  burners  at  prices  3()  to  40%  lower  than 
previous  models  are  offered  by  Cleaver-Hrooks  Co.,  Burn¬ 
er  Div.,  Milwaukee,  Wis. 

The  lower  prices  ap¬ 
ply  to  six  new  gas  and 
combination  gas  and  oil 
burners  (Model  I.G-'l 
gas  burner  is  illustra¬ 
ted).  Their  capacities 
range  from  720,(KK)  to 
8,f»00,(J00  Btu  per  hr. 

They  can  Iw  used  for 
gas  alone;  for  light  oil 
(No.  2  grade)  and  gas;  and  a  combination  of  heavy  oil 
(No.  5  grade)  and  gas. 

Secondary  air  in  the  burners  is  furnished  by  the  burner 
so  that  it  does  not  have  to  depend  on  stack  draft.  Air  is 
metered  in  the  right  quantities  to  provide  correct  air  to 
fuel  ratios,  regardless  of  whether  the  burner  o|)erate«  at 
high  or  low  fire. 

Oil  and  gas  interchange  is  accomplished  by  the  flip  of 
a  switch.  Air  is  controlled  through  a  damper  modulating 
l>etween  high  and  low  Are. 

Mora  information?  Circia  Itam  52  on  postcard,  page  153. 

Condensation  Return  Unit 

A  low-pressure  condensation  return  unit  for  use  in 
steam  heating  and  cleaning  systems  is  being  produced  by 
The  Deming  Co.,  Salem,  Ohio. 

Operating  against  pressures  up 
to  20  lb,  the  condensation  unit  is 
rated  up  to  10,(KK)  s<{  ft  of  direct 
radiation. 

Called  Hotshot,  the  vertical 
unit  occupies  about  two  s(]uare 
feet  of  floor  space  and  requires 
no  underground  lines  or  founda¬ 
tion  bolts.  The  inlet  is  7Vi*  in.  off 
the  floor.  Installation  may  lie 
made  on  the  floor  or  in  a  shallow  pit.  The  unit  is  20%  in. 
by  19  in.  in  diameter. 

A  slotted,  compression-type  coupling  is  used  for  the 
centrifugal  pump.  The  V^-hp  motor  is  capacitor-tyfie  with 
a  built-in  thermatron  and  automatic  reset  for  overload 
protection. 

Automatic  control  is  provided  by  an  enclosed,  double¬ 
pole  switch  mounted  on  the  receiver  and  operated  by  a 
float.  There  is  no  diaphragm  or  stuffing  box. 

Bulletin  4958A  lists  the  sizes  and  capacities  of  the  unit. 
Mora  information?  Circia  Itam  53  on  postcard,  paga  153. 

Air  Curtoin  Roplocof  Doors 

Two  spaces  can  be  separated  by  means  of  an  air  curtain 
maintained  by  a  system  called  Sifrag  and  introduced  into 
the  United  States  by  American  Air  Curtain  Corp.,  St. 
Louis,  Mo. 

Free  passage  can  be  maintained  from  one  space  to 
another,  having  either  different  temperatures,  different 


atmospheric  pressures,  or  a  control  of  odors.  In  other 
words,  the  air  curtain  acts  as  an  insulating  wall  penetrable 
only  by  solid  bodies. 

The  air  curtain  is  maintained  by  blowing  a  suitable 
quantity  of  air  downwards  through  directional  nozzles 
installed  above  a  building  entrance,  thereby  producing  an 
air  wall.  The  air  Ls  readmitted  through  a  floor  grating, 
cleaned,  heated  or  cooled,  and  then  moved  again  through 
ducts  back  to  the  nozzles. 

Dust  and  dirt  are  removed  by  filters.  Waste  paper  and 
small  particles  that  are  dropped  are  collected  in  a  pit 
under  the  grating  and  are  periodically  flushed  by  water. 

The  air  wall  has  a  slight  velocity  that  changes  either 
automatically  or  manually  de|)ending  upon  outside  air 
pressure.  Its  air  velocity  under  maximum  conditions  is 
noticeable,  but  the  company  claims  it  is  not  more  than 
a  soft  wind,  which  would  not  disturb  a  lady’s  hair,  for 
example. 

More  information?  Circle  Item  54  on  postcard,  page  1 53. 

Double  Roof  Ventilator 

A  double  roof  ventilator  is  announced  by  Leigh  Build¬ 
ing  Products  Div.,  Air  Control  Products,  Inc.,  Coopersville, 
Mich.  Designated  the  No. 

410,  the  unit  has  a  free 
area  of  75  sq.  in. 

Designed  for  jobs  that 
require  large  ventilating 
areas,  the  ventilator  has 
two  Venturi  openings, 
side  by  side,  in  the  base  of  the  unit.  They  are  engineered  to 
assure  a  large  volume  of  air  movement. 

The  roof  ventilator  is  constructed  of  aluminum  with  a 
one-piece  base  to  prevent  leaks.  A  weather  baffle  prevents 
leakage  from  driving  rain  and  blowing  snow.  An  8-mesh 
screen  keeps  birds  and  insects  out. 

Bulletin  152-L  gives  complete  information  on  the  new 
product. 

More  information?  Circle  Item  55  on  postcard,  page  153. 

Valve  Controls  Water  Softener 

An  hydraulically-operated  control  valve,  the  Hydro- 
matic,  has  )>een  designed  by  Cochrane  Corp.,  Philadel¬ 
phia,  Pa.,  for  use  on  ion-exchange  water  softener  and 
demineralizer  equipment  to  provide  control  of  the  various 
steps  of  o(>eration  during  regeneration.  The  valve’s 
design  includes  a  numl)er  of  internal,  diaphragm-oper¬ 
ated,  individual  valves  faced  with  soft  rubl>er  to  prevent 
hard  water  or  regenerant  from  contaminating  the  treated 
water. 

By  turning  a  small  pilot  valve  and  utilizing  main  line 
water  pressure  to  operate  the  diaphragm  valves,  each  step 
of  the  cycle  is  initiated  in  sequence.  Built-in  backwash 
and  rinse  rate  controllers  automatically  adjust  the  flow  for 
variations  of  inlet  water  pressure. 

The  valve  may  be  manually  operated,  or  automatically 
operated  by  a  40-watt  motor  sequence  control.  Motor  oper¬ 
ation  makes  the  valve  adaptable  to  automatic  water  con¬ 
ditioning  installations. 

More  information?  Circle  Item  56  on  postcard,  page  153. 
(Concluded  on  jtage  160) 
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Complete  Systems  Include  All  Accessory  Equipment 


finned-tube 
and  baseboard 
radiation 


Modulatinf  Ctitrals 
fir  stiM  hiatiif 


Tm  AO  Cf  itrili  fir 
kit  witir  Md  radiMt  kiatiif 


iadiitir  Valvis 


Radiatar  Traps 


Dial 

Tkimiiiitirs 


SARCO  and  SARCOTHERM 


UNDIVIDED  RESPONSIBILITY 

for  complete  lines  of 

'k  Heating  Specialties 
k  Finned-Tube  and  Baseboard  Radiation 
k  Weather-Compensated  Control  Systems 


SARCO  COMPANY,  INC  SARCOTHERM  CONTROLS,  INC 
Ertipirt*  Sfrjtr  N*‘w  York  1.  N  Y 
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N«ws  of  Equipment  and  Matariais 


iCondiuled  from  ftaf^e  158) 

Portable  Outdoor  Hootor 

A  portaliln  outdtior  heater  that  enahlea  contractors  to 
continue  work  during  cold  weather  is  introduced  by 
Master  Vibrator  Co.,  Dayton,  Ohio. 

Designated  the  Master  B-lOO,  the  heater  weighs  78  lb 
without  fuel  and  can  l>e 
lifted  or  wheeled  by  «ine 
man  t«»  wherever  it  is  to 
be  used.  In  the  illustra¬ 
tion  it  is  Ixung  used  on 
a  scaffold. 

The  heater  has  a  heat¬ 
ing  capacity  of  100,000 
Btu  per  hr  and  a  stain¬ 
less  steel  combustion 
chamlier.  Its  V4-hp,  com¬ 
bination  fan  and  pump  motor  can  move  warm  air  at  the 
rate  of  5(K)  cfm. 

Operating  on  1 10-1 15v,  60  cycle,  a-c  current,  the  heater 
burns  kerosene.  No.  1,  or  No.  2  fuel  oil.  It  has  a  12-hr  fuel 
capacity  and  automatic  ignition  that  is  turned  on  by  a 
switch. 

Mora  information?  Cirda  Itam  57  on  postcard,  page  153. 

Larsi«r  Pip«  Fittings 

Injection  iiudded,  3-  and  4-in.  pipe  fittings  of  un¬ 
plasticized  polyvinyl  chloride  (PVC)  arc  being  marketed 
by  Tul>e  Turns  Plastics,  Inc.,  Louisville,  Ky.  Included 
are  90-  and  4.5-deg  elbows,  tees,  couplings,  and  flanges. 

All  of  the  fittings  manufactured  by  the  company,  from 
^2  in-  up,  are  available  in  normal  and  high  impact  PVC, 
and  in  threaded  and  scM-ket  types,  the  latter  designed  for 
attachment  to  pi))e  bv  solvent  or  fillet  welding. 

Mora  information?  Cirda  Itam  58  on  postcard,  page  153. 

Valve  Tempers  Hot  Water 

A  new  series.  No.  500,  hot  water  tempering  valve  is 
placed  on  the  market  by  Taco  Heaters,  Inc.,  Cranston, 
R.  I. 

The  valve  guards  against  excessively  hot  domestic  water 
by  thermostatically  mixing  cold  water  with  the  hot  water 
as  it  is  drawn  from  the  source. 

It  mixes  cold  water  with  hot 
only  while  the  temperature  is 
abttve  the  desired  setting.  This 
prevents  wasting  the  available 
supply  of  hot  water  from  tank¬ 
less  heaters,  storage  tanks,  or 
automatic  storage  water  heat¬ 
ers. 

An  adaptation  of  the  com¬ 
pany’s  Ty|>e  A  series,  the  valve 
utilizes  the  same  hermetically-sealed,  thermostatic  element 
which  avoids  the  use  of  a  volatile  liquid  in  a  bellows  or 
bi-metal  for  power.  It  is  powerful  enough  to  crush  most 
obstacles  such  as  s|)ecks  of  dirt  and  the  like. 

The  valve  is  adjustable  from  115  to  UK)  deg  F  and  is 
httod  with  two  bronze  unions  to  facilitate  its  installation. 
Mora  information?  Cirda  Itam  59  on  postcard,  paga  153. 


Propeller  Fan  Blades 

A  line  of  propeller  fan  blades,  designed  for  high  air 
volumes  against  static  re¬ 
sistances,  is  available  in 
several  diameters  from 
Bronson  Fan  Mfg.  Corp., 

Los  Angeles.  Calif. 

Called  the  Hi-Static 
series,  the  fan  blade  em- 
ploys  six  overlapping 
blades  to  give  high  ratings 
at  reduced  fan  depth  thus 
enabling  them  to  l)e  used 
in  units  where  space  is  limited.  Other  features  are  a  riveted 
construction  and  low  noise  levels  due  to  blade’s  ability  to 
overcome  higher  static  resistances  at  lower  speeds. 

The  fan  blades  are  available  with  slinger-rings  for  con- 
'  denser  applications. 

More  information?  Circle  Item  60  on  postcard,  page  153. 

Line  of  Steom  Traps 

A  line  of  inverted  bucket-type  steam  traps  is  announced 
by  The  Clark  Mtg.  Co.,  Cleveland,  Ohio. 

Called  Thrifttraps,  the  units  are  available  for  pressures 
to  250  psi  and  temperatures  ot  450  deg  F.  They  may  be 
furnished  with  horizontal  or  vertical  inlet  and  outlet 
connections  of  or  %-in. 

Specifications  and  discharge  capacities  are  available 
upon  request. 

More  information?  Circle  Item  61  on  postcard,  page  153. 

Hand  Truck  for  Appliances 

A  stair  climbing  hand  truck,  which  is  intended  to  re¬ 
duce  the  work  involved  in  delivering  appliances,  is  an¬ 
nounced  by  Valley  Craft  Prod¬ 
ucts,  Inc.,  Lake  City,  Minn. 

Designated  Stair  Cart  Model 
400,  the  hand  truck  is  er)uip))ed 
with  a  ratchet  mechanism  that 
enables  it  to  roll  up  stairs  step 
by  step  as  the  o|)erator  pulls  a 
drive  cable.  Two  wheel  safety 
brakes  in  the  truck  allow  the 
o|>erator  to  control  the  load  in 
order  to  avoid  serious  accidents 
when  descending  stairs  or 
ramps. 

A  l>elt  reel  that  can  l>e  adjusted  to  the  height  of  the 
load  is  another  feature  of  the  truck.  The  l)elt  is  tightened 
by  a  ratchet  wheel  and  can  l»e  wrapped  around  loads  both 
vertically  and  horizontally.  A  single  o))erator  can  tip  loads 
l>ecause  of  an  arrangement  that  allows  the  shoe  to  slide 
out  from  the  frame  and  change  the  fulcrum. 

Other  features  include  skid  rails  to  facilitate  loading 
trucks,  a  padded  frame  to  eliminate  scratching  appliances, 
and  aluminum  construction  for  lighter  weight.  The  truck 
is  e(]uipped  with  pneumatic  tires  to  simplify  the  move¬ 
ment  of  heavy  loads  over  rough  terrain  and  to  prevent 
marking  steps  and  floors. 

More  information?  Circle  Item  62  on  postcard,  page  153. 
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PEERLBSS  OP  AMERICA, 

MANUrACTUlilt  or  liFIIOItATIOM  AMO  All  CONOITIONIMO  COIli^  tlllCt  If  1 2 


FOR  USE  WITH  FREON 
OR  WITH  HOT  AND 
COLD  WATER 


FOR  REMOTE  INSTALLATIONS  ON 
NEW  OR  OLD  CONSTRUCTION 


Conceal-X  is  built  to  save  you  money,  moke  you  money,  and  to  better 
satisfy  your  customer.  It  is  a  real  space  saver  designed  for  use  in  out 
of  the  way  places  and  with  the  capacity  to  do  a  big  job  qui0tly.  Recom¬ 
mended  for  motels,  dwellings  and  buildings  for  Winter-Summer  air 
conditioning.  Conceal-X,  installed  in  vestibules,  overhead  entrance 
ways,  plenums,  closets  or  hallways  with  or  without  false  or  furred  ceil¬ 
ings,  provides  horizontal  discharge  to  one  or  several  adjacent  rooms. 
Best  of  all,  Conceal-X  incorporates  the  Peerless  patent-applied-for  Hi-F 
finned  construction  that  gives  you  greater  B.T.U.  efficiency  year  after 
year.  May  we  send  you  bulletin  and  specifications? 


MOTELS 


HOTELS 


HOMES 


OFFICES 


HOSPITALS 

and 

GeNtrol  Beildings 


Dept.  A,  aaso  M.  PUkASKI  NOAS,  ONIOAOCI  90,  U.E.A.  ^ 
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NEWS  OF  THE  MONTH 


WATER  POLLUTION  CONTROL 

•dv«nc«d  by  plant  for  legislation  regulating 

stream  contamination  by  cities  and  industries. 

New  or  more  stringent  laws  to  curb  water  pollution 
from  municipal  sewage  and  industrial  wastes  were  en- 
ac;ted  this  year  in  Arkansas,  California,  Colorado, 
Florida,  Montana,  North  Carolina,  Oklahoma,  Tennessee, 
Texas  and  Washington. 

Bills  to  facilitate  l<M:al  borrowing  to  finance  the  con¬ 
struction  of  sewage  treatment  facilities  were  also  enacted 
in  a  numl>er  of  states,  including  Illinois,  Indiana,  Mary¬ 
land,  Michigan,  New  York,  North  Carolina,  Tennessee 
and  Washington. 

A  measure  to  appropriate  funds  for  continuation  of 
program  of  state  aid  to  municipalities  for  the  construc¬ 
tion  of  sewage  treatment  plants  is  pending  in  Pennsyl¬ 
vania,  while  a  proposal  for  the  inauguration  of  such  a 
program  in  Connecticut  was  rejected. 

New  Hampshire  has  a  new  law  (lermitting  tax  exemp¬ 
tions  to  industries  coo|M*rating  in  water  or  air  pollution 
abatement. 

A  summarization  of  these  and  other  current-year  legis¬ 
lative  developments  in  the  water  pollution  control  field, 
as  reported  from  state  capitals  throughout  the  country, 
follows: 

•  ARKANSAS. — After  being  inactive  since  1953,  the 
Arkansas  Water  Pollution  Control  Commission  got  an 
appropriation  of  $30,800  a  year  from  the  1955  state 
legislature  for  revival  of  its  stream-cleaning  program. 

Glen  T.  Kellogg,  chief  sanitary  engineer  of  the  State 
Health  Department,  who  will  head  the  commission’s  ac¬ 
tivities,  |M)inted  out  it  would  take  some  time  to  organize 
a  |)ermanent  staff  to  get  the  program  back  into  full  swing. 
'I'here  also  were  some  legal  (|uestions  to  clear  up  concern¬ 
ing  the  ctminiission’s  membership. 

The  funds  provided  by  the  legislature  will  |)ermit 
hiring  of  a  staff  to  include  an  engineer-director,  a  field 
engineer,  chemist,  secrfrtary  and  two  aquatic  biohigists. 

•  CALIFORNIA. — Legislature  strengthened  the  state’s 
water  pollution  control  law  by  authorizing  the  State 
Water  Pollution  Control  Board  to  take  action  to  correct 
existing  or  threatened  pidlution  of  nuisance  if  a  regional 
b<»ard  failed  to  act. 

'I'he  new  act  also  empowers  the  state  board  to  diret't 
that  action  to  correct  such  a  condititm  be  taken  by  any 
other  state  agency  having  jurisdiction. 

•  COLORADO.— lx*gislature  enacted  strict  pollution  con¬ 
trols  t<»  curb  dumping  of  sewage  into  streams,  and  pro¬ 
vided  that  district  courts  could  exercise  contempt  powers 
whenever  an  individual  or  community  was  found  in 
violation  of  |H>llution  laws  and  failed  to  correct  the  con¬ 
dition.  The  State  Board  of  Health  will  administer  the  new 
restrictions. 

•  CONNICTICUT.— Kejected  by  the  Connecticut  legisla¬ 
ture  was  a  bill  which  would  have  restricted  the  powers 
of  the  State  W'ater  Commission  to  order  municipalities 
to  install  sewage  treatment  plants  to  eliminate  pollution. 


Also  failing  of  enactment  was  a  bill  to  have  the  state 
assume  part  of  the  cost  of  constructing  local  sewage  treat¬ 
ment  facilities. 

•  FLORIDA. — Bills  enacted  by  the  Florida  legislature  in¬ 
cluded  an  appropriation  of  $48,000  for  a  study  of  the 
state’s  water  resources,  including  water  pollution  problems. 

Also  enacted  were  measures  designed  to  curb  dumping 
of  wastes  into  the  Peace,  Alafua  and  Withlacoochee 
rivers. 

•  GEORGIA. — Failing  of  enactment  in  the  Georgia  legis¬ 
lature  was  a  bill  to  limit  the  amount  of  chemical  solution, 
industrial  waste,  garbage,  sewage  or  other  substances 
that  may  be  deposited  in  streams  to  that  amount  which 
streams  can  absorb  without  killing  fish  or  endangering 
health  or  persons. 

•  ILLINOIS. — l^egislature  enacted  measure  permitting  the 
use  of  sewer  revenue  bonds  to  pay  for  sewage  works  im¬ 
provement  other  than  sewers  only,  and  to  permit  the 
sale  or  lease  of  township  sewage  works. 

Also  enacted  was  a  bill  creating  a  sewer  system  investi¬ 
gation  commission  to  study  the  problems  of  integrating 
sewer  systems  maintained  by  bordering  cities  and  sani¬ 
tary  districts. 

•  INDIANA. — Hills  enacted  by  the  Indiana  legislature 
included  a  measure  increasing  the  bonding  limit  of  the 
Indianapolis  Sanitary  District  from  4  to  (//t .  The  legis¬ 
lation  was  designed  to  clear  the  way  for  financing  some 
$14,(XK),(KK)  of  sewer  construction  and  sanitation  plant 
improvements. 

•  MAINE. — Kejected  all  proposals  fur  more  stringent 
laws  to  curb  water  pollution  from  municipal  sewage  and 
industrial  wastes. 

•  MARYLAND. — After  hearing  state  health  officials  and 
sanitary  engineers  from  several  communities  suggest  that 
state  aid  to  local  subdivisions  might  l>e  required  to  solve 
the  water  pollution  problem,  members  of  the  ways  and 
means  committee  of  the  Maryland  House  of  Representa¬ 
tives  favored  an  interim  study  of  the  state  assistance 
principle. 

Other  action  by  Maryland  lawmakers  included  enact¬ 
ment  of  a  measure  authorizing  a  Baltimore  city  referen¬ 
dum  on  a  $7,500,(KK)  bond  issue  for  improvement  to  the 
city’s  sewer  system. 

•  MASSACHUSETTS. — Kejected  by  the  Massacusetts  leg¬ 
islature  was  a  bill  which  would  have  8U8|)ended  the 
powers  of  the  State  Public  Health  Department  in  at¬ 
tempting  to  curb  pollution  in  the  (^*nnecticut  River  Val- 
ley. 

The  measure  was  turned  down  after  heated  discussion 
from  representatives  of  communities  along  the  rivers 
which  would  l)e  required  by  state  health  department 
orders  to  build  sewage  treatment  plants  which  may  cost 
a  total  of  close  to  $20,000,(KM). 

•  MICHIGAN. — Legislature  enacted  a  bill  which  will  al¬ 
low  two  or  more  municipalities  to  incorporate  an  author¬ 
ity  for  the  operation  of  sewage  disposal  and  water  supply 
systems. 

{Continued  on  l>age  1(>4) 
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.••a  complete  line  of  packaged 

Water  Chillers 
for  all  types  of  buildings 


American-Standard  now  offers  a  complete  line  of 
quality  air-cooled  and  water-cooled  chillers  for  all 
air  conditioning  requirements.  These  packaged 
chillers  are  factory  assembled  with  circuits  piped, 
wired  and  tested  for  fast,  low-cost  installation.  All 
are  compactly  designed  and  mounted  in  a  rigid  steel 
frame  for  easy  handling — all  have  matched  compo¬ 
nents  to  provide  outstanding  operating  efficiency  and 
economy. 


Model  PAS 


for  homos  and  small  commorcial  buildings.  This  com¬ 
pact  American-Standard  Water  Chiller  is  available  in  2 
and  3  hp  sizes.  It  has  a  hermetically  sealed  motor  and 
compressor  assembly  which  carries  a  5-year  warranty. 
An  attractive  20-gauge  steel  cabinet  is  available  for  the 
chiller.  Both  Models  PAS  and  PAS-AC  are  shipped  with 
an  operating  charge  of  Freon  22,  eliminating  the  time  and 
expense  of  separate  system  charging. 


Now,  a  packagod  water  chiller  with  air-cooled  con¬ 
denser.  This  unit  is  ideal  for  use  in  homes  and  small  com¬ 
mercial  buildings  in  areas  where  a  scarcity  of  water  exists. 
This  factory-assembled,  hermetically  sealed  water  chiller, 
equipped  with  a  compact  air-cooled  condenser  is  available 
in  2  and  3  hp  packaged  units.  It  needs  no  separate  water 
supply  for  condenser  ctxiling. 


for  modium  and  largo  sizod  buildings.  Large  American- 
Standard  Water  Chillers  range  in  size  from  7.5  up  to  75  hp. 
They  feature  low-speed  compressors  for  extra  quiet  opera¬ 
tion.  These  units  are  delivered  completely  assembled;  make 
a  few  simple  piping  and  electrical  connections  and  this 
large-capacity  chiller  is  ready  to  go. 


For  mors  information  on  comploto  Romotoiro  Hooting-Cooling 
Systoms— ckiHort,  room  conditionors  and  boMors— writs  to  tho 
flwmbing  and  Hooting  Division,  Amorican  Radiator  A  Standard 
Sanitary  Corp.,  P.  O.  Rox  1236,  Pittsburgh  20,  Ponnsylvonia. 


WATER  HEATING-COOLING  SYSTEMS 
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WATER  POLLUTION  CONTROL 

{Continued  from  f)age  162) 

•  MONTANA.— A  bill  providing  for  the  creation  of  a 
new  aeven-member  State  Water  Pollution  Council,  to 
control,  prevent  and  abate  pollution  of  surface  and  under¬ 
ground  waters,  was  enacted  by  the  Montana  legislature. 

Members  of  the  council,  under  the  hill,  include  the 
State  Board  of  Health’s  executive  officer,  the  state  fish 
and  game  warden,  the  state  engineer  and  four  memliers 
named  by  the  governor.  It  was  sjiecified  that  the  latter 
include  one  rejiresentative  each  from  industry  concerned 
with  disfxisal  of  organic  waste,  agriculture  and  municipal 
government. 

'Phe  act  declares  that  “no  waters  not  now  l»eing  used 
for  human  consumption  as  a  single  public  supply  system 
serving  more  than  KK)  {)ersons  shall  be  classified  other 
than  for  industrial  waste  where  the  same  has  been 
primarily  and  continuously  devoted  to  industrial  waste 
except  for  seasonal  variations  for  a  period  over  30  years.” 

Administration  of  the  new  law  was  placed  in  the  hands 
of  the  State  Hoard  of  Health,  under  su|)ervision  of  the 
council.  The  health  board  subsc<|uently  indicated,  how¬ 
ever,  that  l)ecause  of  its  limited  funds  it  might  not  lx* 
able  t«i  immediately  provide  staff  or  services  to  the  new 
council. 

•  NEIRASKA. — Killed  in  the  Nebraska  legislature  was  a 
bill  proposing  creation  of  a  State  Water  Pollution  Control 
Agency.  Opposition  to  the  measure  had  been  expressed 
by  s{M>kesmen  for  the  sugar  l)eet  industry  in  western 
Nebraska,  the  packing  industry  at  Omaha  and  the  Ix^ague 
of  Municipalities. 

•  NEW  HAMPSHIRE. — lx*gislature  enacted  a  bill  to  ex¬ 
tend  tax  exemptiorw  to  industries  that  cooperate  in  in¬ 
stallation  of  facilities  to  reduce  water  or  air  pollution. 

•  NEW  YORK.— A  measure  approved  by  New  York  law¬ 
makers  for  submission  to  the  electorate  in  November 
would  allow  the  legislature  to  permit  cities  to  issue  bonds 
for  construction  of  sewage  disposal  or  drainage  facilitie.s 
in  cases  where  such  installations  will  also  be  used  to  pro¬ 
vide  service,  on  a  contract  basis,  to  neighboring  com¬ 
munities  as  ia  now  permitted  with  water  facilities. 

Alto  referred  to  the  New  York  electorate  was  the  ques¬ 
tion  of  whether  indebtedness  for  sewage  disposal  and 
drainage  facilities  should  be  exempted  in  figuring  munici¬ 
pal  debt  limits. 

•  NORTH  CAROLINA. — L^egislature  put  teeth  in  the 
North  Carolina  stream  pollution  abatement  law  by  re¬ 
quiring  municipalities  to  use  every  means  at  their  dis¬ 
posal  to  curb  pollution  when  ordered  to  do  so  by  the 
State  Stream  Sanitation  Committee. 

Under  the  law  previously  in  effect,  if  the  committee 
ordered  industries  and  towns  along  a  stretch  of  stream  t<» 
abate  pollution  none  had  to  comply,  and  neither  did  in¬ 
dustries,  if  one  of  the  towns  said  it  was  financially  un¬ 
able  to  abate  its  pollution. 

The  new  law  reijuires  that  niunicipalitie.s  issue  revenue 
bonds  to  finance  waste  treatment  plants  even  when  the 
voters  turn  down  a  general  obligation  bond  issue  for  that 
pur|M>ae.  Municipalities  will  be  excused  imly  when  fi¬ 
nancially  unable  to  issue  revenue  bonds,  which  would 
be  paid  off  with  sewer  charges  against  residents. 


Also  enacted  by  the  North  Carolina  lawmakers  was  a 
bill  to  enable  two  or  more  counties  or  cities  to  cooperate 
in  the  financing  and  construction  of  sewer  and  water 
facilities. 

Another  legislative  enactment  fixed  a  deadline  of  Jan. 
1,  1960,  for  the  end  of  dumping  raw  sewerage  into  the 
Haw  River  and  its  tributaries  by  the  city  of  Greensboro 
and  a  number  of  other  cities  and  towns. 

•  OKLAHOMA. — Legislature  enacted  a  bill  giving  the 
State  Corporation  Commission  jurisdiction  in  pollution 
by  oil  well  drilling,  development,  producing  and  refining. 

•  PENNSYLVANIA. — Still  pending  in  the  Pennsylvania 
legislature  at  this  writing  is  a  bill  to  appropriate  82,600,- 
0(K)  to  continue  payments  to  municipalities  of  up  to  2  per 
cent  of  the  cost  of  sewage  treatment  facilities  built  lo¬ 
cally  to  comply  with  the  state’s  clean  stream  law. 

As  started  originally  in  19.'>3  the  payments  go  only  for 
facilities  built  since  19.37.  A  State  Senate  committee, 
however,  amended  the  bill  to  date  the  eligibility  |)eriod 
back  to  1920. 

•  TENNESSEE. — l^egislature  enacted  a  bill  authorizing 
the  state  to  join  in  the  Tennessee  River  Basin  water  pol¬ 
lution  control  pact  with  other  states  through  which  the 
Tennessee  River  and  its  tributaries  ffow. 

Another  legislative  enactment  permits  cities  to  pledge 
public  utility  revenues,  not  otherwise  pledged,  to  the  re¬ 
tirement  of  sewer  bonds. 

•  TEXAS. — Bills  enacted  by  the  Texas  legislature  in¬ 
cluded  a  measure  directing  the  State  General  Land  Office 
to  enforce  the  anti-pollution  laws  on  geophysical  shooting 
and  drilling  of  oil  in  the  Gulf  of  Mexico.  The  State  Game 
and  Fish  Commission  previously  held  the  duty. 

Also  enacted  was  a  bill  allowing  the  State  Railroad 
Commission  to  require  bond  of  oil  drillers  to  insure 
against  water  pollution. 

•  WASHINGTON. — l.«gislature  strengthened  the  state’s 
pollution  control  laws  by  providing  that  commercial  or 
industrial  firms  must  obtain  a  permit  from  the  State  Pol¬ 
lution  Control  Commission  before  disposing  of  solid  or 
liquid  waste  material  into  lakes,  streams  or  salt  water. 

The  commission  was  empowered  to  specify  conditions 
for  disposal  of  waste  to  avoid  unnecessary  pollution. 

Also  enacted  was  a  bill  to  permit  municipalities  to 
issue  utility  bunds  for  construction  of  sewage  and  dis¬ 
posal  systems. 


SOLID  FUELS  CONFERENCE 

to  hear  papers  on  coal  reserves,  utilization  and 
handling  technology  with  emphasis  on  future. 

The  technical  program  has  l)een  announced  for  the  1955 
AIME-ASME  joint  Solid  f'uels  Conference,  to  be  held  at 
the  Neil  House  in  Columbus,  Ohio,  on  October  19-21. 

Keynote  of  this  national  conference  will  lx*  the  Future 
of  Solid  Fuels,  which  has  brightened  with  the  remarkable 
rise  of  coal  production  this  year  after  seven  years  of 
declining  markets. 

•  PROGRAM. — The  program  includes  the  following 
papers; 

{Continued  on  page  166) 
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STARTS  WITH  FEATURES  LIKE  THESE 


Cleaver 


Brooks 


LOWEST  COST  PER  POUNO  OF  STEAM 


CONSULTING  I 
ENGINEf*: 

"Exclutiv*  boil«r-bum«f 
Malign  giv«<  you  high* 
•lllcigncy  with 

>lw<twating  loads,  down 
fo  30%  of  fofing." 


"lollori  ihippod 
roody  to  Install  — 


and  lowor  In  oporot- 


Carrier  knows 
healing 

Over  fifty  yeiiri  of  leademhip  in  air  ronditioninf;  have 
Kiven  (Carrier  unmatrhed  experience  in  the  control  of 
temperature  — heating  an  well  a*  coolinK.  Yea,  (Carrier 
kriowi  heatinn  hy  experience  . . .  and  all  thii  enpiineerini; 
•kill  and  leaderohip  contrihuteti  to  the  HUiieriority  of 
(Carrier  Unit  Heater k. 


CARRIER  CABINET  UNIT  HEATERS 


Cold  rereplion  room*,  lull* 
bid,  veMibuleii,  entraiiceM  are 
poor  iiivilatioiiK  to  patron*  of 
bank*,  hotel*,  vlorc*,  reklau* 
rant*  or  »imilar  commercial 
esIabliKhmeni*.  Owner*  will 
never  know  how  much  bu*i> 
nei*  they  lose  a*  a  reault.  Rut 
the  ro*t  of  a  Currier  Cabinet 
Unit  Healer  I*  ao  little  in 
compariaon  that  the  inatalla* 
tion  become*  a  matter  of 
good  huainea*. 

Carrier  floor,  ceiling  and 
■emi'CeceKHed  wall  modeli 
are  luitable  for  both  *team 
and  hot  water.  Every  unit  baa 
many  unmatched  features 
auch  aa  quiet  blower  assem¬ 
bly,  directional  air  louvers, 


lonR-la*ling  non-ferroii*  tubes 
and  fins,  functional  design 
fur  easy  installation,  and  at¬ 
tractive  styling  and  finish. 


KsmmsS  swSsI 


WMTE  OR  MAIL  COUPON  for  model  sizes,  feature  story  and  selection  data 


Carrier 


•k  CMMlitioniaig 
ffrifratin 
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- 
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SOLID  FUELS  CONFERENCE 

{Continued  from  page  164) 

Coal  Re‘«rve9  of  the  U.  S.  for  Future  Use,  by  Clayton  G. 
Ball,  President,  Paul  Weir  Co.,  Chicago,  III. 

Opportunities  for  the  Fuel  Technologist  in  the  Coal 
Industry,  by  T.  S.  Spicer,  Professor,  Fuel  Technology, 
Pennsylvania  State  University,  University  Park,  Pa. 

Future  Trends  in  Stoker  Design,  by  Earle  C.  Miller, 
Research  Engineer,  Riley  Stoker  Corp.,  Worcester,  Mass. 

Trends  in  Coal  Handling  for  Electric  Power  Stations, 
illustrated  with  the  motion  picture  “From  Mine  to  Plant,” 
by  Howard  E.  Nelson,  Manager,  Conveyor  Engineering, 
The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio. 

Trend  of  Future  Coal  Washers,  by  j.  A.  Glunt,  Steel 
Works  Metallurgist,  and  J.  R.  Dawson,  Chief  Chemist, 
Jones  &  Laughlin  Steel  Corp. 

Lignite  as  a  Future  Fuel  for  Steam  Generation,  by  R.  L. 
Sutherland,  Research  Consultant.  Truax-Traer  Coal  Co., 
Chicago,  III. 

P'uture  of  Synthetic  Liquid  and  Gaseous  Fuels,  by  H.  R. 
Batchelder,  Consulting  Chemical  Engineer,  and  Harlan  W. 
Nelson,  Chief,  Fuels  Technology  Division,  Battelle  Me¬ 
morial  Institute,  Columbus,  Ohio. 

Effect  of  Fly  Ash  Utilization  on  the  Future  of  Solid 
P'uels,  by  H.  H.  Russell,  Project  Engineer,  Bituminous 
Coal  Research.  Inc.,  Pittsburgh,  Pa. 

A  numl)er  of  other  technical  papers  will  round  out  the 
picture  of  the  future  which  is  in  store  for  solid  fuels.  In 
addition  to  the  technical  program,  participants  will  hear 
addresses  by  well-known  figures  in  solid-fuels  fields. 

The  Solid  Fuels  Conference  is  sponsored  jointly  by  the 
American  Institute  of  Mining  and  Metallurgical  Engineers 
and  by  the  American  Society  of  Mechanical  Engineers. 
More  than  2.S0  engineers  are  expected  to  attend. 

Elmer  R.  Kaiser,  director  of  research.  The  American 
Society  of  Heating  and  Air  Conditioning  Engineers,  is 
chairman  of  the  Conference.  Co-chairman  is  William  T. 
Reid,  of  the  administrative  staff  of  Battelle  Memorial  In¬ 
stitute.  The  technical  program  was  arranged  by  Theodore 
R.  Jolley,  Charles  H.  Marks,  and  Charles  H.  Sawyer,  rep¬ 
resenting  the  sponsoring  societies. 


Back  Issues  of  the  Guide 
Wanted  for  Students 

Students  in  heating,  ventilating  and  air  condition¬ 
ing  courses  find  that  even  a  back  issue  of  the  ASHAE 
6’uu/e  is  a  valuable  reference  book  for  school  work. 

Professor  Frederick  B.  Morse  of  Purdue  Univer¬ 
sity  writes  that  he  needs  additional  Guides  for  pros- 
|)ective  new  memliers  of  the  Student  Branch  this  fall; 
so  if  any  readers  have  a  19.S()  (or  later)  issue  that 
is  just  collecting  dust  on  their  book  shelves,  why  not 
let  an  engineering  student  have  it? 

Send  your  old  Guides  to:  Frederick  B.  Morse, 
ASHAE  Faculty  Adviser,  School  of  Mechanical  En¬ 
gineering.  Purdue  University,  Lafayette,  Indiana. 
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Wall  Exhausters— 
architecturally 
sculptured  button 
design— spots  ven¬ 
tilation  control 


There’s  one  word  that  sums  up  the  scores  of  advantages 
oflered  by  Jenn-Air  Exhausters  ...  it  is  '  versatile.” 

VBitSATtl.B— because  Jenn-Air  exclusive  low  contour 
design  means  adaptability  to  modern  architectural 
structures— neat  appearance— no  unsightly  intrusion 
to  roof  line. 

vailSATil.B— because  Jenn  Air  offers  dual  ventilation 
with  a  unit  for  every  need;  wail  exhausters  if  the  area  to 
ventilate  is  flush  to  an  outside  wall . . .  roof  exhausters 
for  heavy  air  load  movement. 

VBftSATll.B— because  Jenn-Air  saves  on  costs  with 
short  ducts  for  wall  installations.  No  platforms,  louvres 
or  penthouses  necessary  for  roof  installation. 

vanSATiLB- l>ecause  service  cost  is  cut— simplified 
design  using  nationally  known  motors— grease  packe<l— 
full  ball  Ijearing— designed  for  10  years  service  without 
regreasing — easiest  of  all  to  disassemble  and  clean. 

vanSATlLB — t)ecause  a  nationwide  network  of  sales 
engineering  offices  stands  ready  to  serve  you  no  nutter 
what  your  need — from  a  small  replacement  part  to  counsel 
on  a  major  installation. 


JENN-AIR  PRODUCTS  COMPANY,  INC. 


Low  contour  Root  [xtMusters  tjlen*)  with  arctii 
tectural  design  of  building 


Architects  A  Building 
Building 


Indianapolis  4, 
Indiana 


JINN-AII  nODUCTS  COMPANY,  INCOlPOIATID 

Architacta  A  Builders  Building  achiv 

Indianapolis  4,  Indiana 

Please  rush  me  Catalogs  53-B  and  95-A. 

Name 


Company 


Address 


CHy 


Jenn  Air  Belt  Drive  Centrifugal  Roof  Exhauster 
f.apacity  up  to  Id. 000  CLM  Now  for  the  first  time 
tiigti  air  disctiarge  capacity  is  available  from  low 
contour  extiauster  desiign. 


WHY 

is  a  Jenn-Air 
versatile 
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ONE  HAND  CONVENIENCE 

for  fastening  to  steel  or  concrete 


SEAWOLF 

launched  for  atomic  power  test  run,  features  air 
conditioning  and  odor  control. 

Heating,  ventilating  and  air  conditioning  were  of  par¬ 
ticular  interest  in  an  event  that  took  place  July  21,  at 
Groton,  Connecticut:  The  Seawolf,  world’s  second  atomic- 
powered  submarine  slid  down  the  ways  at  the  Electric  Boat 
Division  of  the  General  Dynamics  Corp.  The  Seawolf  con¬ 
tains  not  only  engineering  triumphs  in  the  new  field  of 
nuclear  propulsion,  hut  the  most  ultra-modern  ventilating, 
air  conditioning  and  odor  removal  system  yet  incorporated 
into  submarine  design. 


Launching  the  Seawolf. 


With  the  champagne  blessing  of  Mrs.  W.  Sterling  Cole, 
wife  of  the  Congressman  from  New  York,  on  her  bow,  the 
eyes  of  the  military  world  will  be  scrutinizing  the  Seawolf’s 
performance,  and  comparing  it  with  the  performance  of 
her  sister-sub.  Nautilus.  But  one  thing  is  agreed  upon — 
her  capabilities  will,  in  the  main,  be  limited  only  by  the 
human  factors  involved — the  ability  of  her  crew  to  endure 
the  close  quarters  for  extended  periods. 

•  AIR  CONDITIONING. — Ventilating  and  air  condition¬ 
ing  are  important  keys  to  performance  of  the  Nautilus  and 
Seawolf.  As  the  Navy  put  it:  “Because  they  will  be  cap¬ 
able  of  prolonged  submerged  operation,  special  provisions 
for  conditioning  and  revitalizing  the  atmosphere  inside 
the  submarine  are  incorporated  in  their  design.  This  is 
being  done  in  order  that  the  endurance  of  the  crew  will 
also  be  greatly  extended.” 

•  ODOR  CONTROL. — Among  these  special  provisions  are 
odor  absorl>ers  of  activated,  coconut-shell  charcoal,  sup¬ 
plied  for  both  the  Nautilus  and  the  Seawolf  by  the  Barne- 
bey-Cheney  Company  of  Columbus,  Ohio. 

The  main  purpose  of  these  absorber-filters  is  to  remove 
odors,  purify  and  freshen  the  air  within  the  undersea 
craft.  A  large-capacity  air  conditioning  system  will  keep 
the  inside  of  the  Seawolf  comfortably  cool,  despite  the 
intense  heat  generated  by  the  nuclear  power  plant.  The 
reactor  will  provide  enough  surplus  energy  to  run  this 
system  also. 

{Continued  on  i>age  170) 
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Pcrmset  Fasteners 


INC 


CORPORATION  15  Centre  Park  •  Rochester  3.  N.  Y. 


ALL  TYPES  OF  FILTERS  FOR  EVERY  INDUSTRIAL  NEED 
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^  Eliminate  SMOKE.  AIRBORNE  DUST.  POLLEN 

IN  ALL  TVPKS  OF  VKNTILATING  SYSTKRMS 


WITH 


3ectn)-frAy/«Hr 


PRKClPITATORS 


Unctoon  Ak 


mImber"!  Write  lor 
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By  this  inrthfxi,  the  Elwtro-Staynrw  removes  dust, 
stitoke,  sf)nt,  and  inirntsrripic  parliclm  (as  small  as  I/250,* 
(KK)  of  an  inch  in  diatmdcr)  from  the  air  wilh  hiKhcr  cITi- 
riency  and  lower  maintenance  coat  than  is  (smsihle  with  any 
«>ther  tyja*  of  lilter.  In  addition,  this  new  Kh‘<’tr«)-Staynew 
Precipitator  has  unit  constriH'tion  — ioni/iiiK  and  collecting 
chnmlxTs  are  in  one  compact  unit. 

The  simple  unit  construction  of  the  Klectro-Staynew 
gives  it  unusual  flexihility.  Combinations  of  the  two  basic 
cell  si/.es  make  |MMsible  complete  installatirms  of  any  desired 
capacity.  'I  bis  feature  saves  time  in  asatMiddy  and  simplifitsi 
installation.  The  lightweight  coirntruction  |N-rmits  over* 
)i(>ad  mounting  where  necessary. 

The  Klectro-Staynew  Pre<’ipitat<»r  can  improve  the 
efficiency  of  your  workers,  the  quality-control  of  your 
pnaiucts;  and  its  extremely  low  maintenance  cost  makes 
o|>cration  (rconornicai. 


u 

MMSonkqlly 
0*011  Ak 


o 

BoctronkoNy 
Ci*on  Ak 


Giv*  your  piont  tostod,  oconomical 
cloon  air  protoction.  _ 


Basi*il  u|)on  the  principle  of  "ehviroslatic  precipilation,” 
the  Khx’tro-Staynew  F’ns  ipilalor  charg.s*  Ihe  dust  particles 
positively  (-h)  as  they  enter  the  unit.  The  particlisi  are  then 
attracted  to  and  held  by  the  negatively  (  — )  charged  col¬ 
lector  plates  as  shown  in  the  diagram  ladow. 
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cabinet  unit  heater 
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(Continued  from  [Mge  168) 

All  of  the  ship’s  air  is  passed  through  the  charcoal  filters 
by  this  air  conditioning  system,  the  charcoal  removing 
odors  and  certain  gases. 

In  addition,  special  charcoal  filters  were  built  by  Barne- 
by*Cheney  for  vent  pipes  of  the  waste  tanks  from  the  galley 
and  head.  These  tanks,  into  which  waste  from  the  kitchen 
and  lavatories  is  dumped,  must  be  vented  within  the  sub 
itself.  The  special  charcoal  filters  remove  odors  and  cer¬ 
tain  gases  from  these  tank  vents.  All  water  closets  on  the 
sub  are  also  equipped  with  small  charcoal  fresheners  to 
remove  another  source  of  odor  aboard. 


NOISE 


to  be  subject  of  research  at  ASHAE  lab  in  move  to 
develop  new  standard  of  measurement. 

A  new  study  of  noise  from  air  conditioning  equipment 
and  installations  will  be  started  this  fall  by  the  ASHAE 
Research  Laboratory. 

This  announcement  was  made  by  Elmer  K.  Kaiser, 
ASHAE  Uirect(*r  of  Research,  Cleveland,  Ohio,  following 
the  endorsement  of  the  plans  by  the  National  Association 
of  Fan  Manufacturers  and  the  Industrial  Unit  Heater 
Association.  Both  of  the  endorsing  organizations  have 
their  headquarters  in  Detroit,  Michigan. 

•  OBJECTIVE. — The  immediate  objective  of  this  project, 
according  to  Mr.  Kaiser,  is  the  development  of  a  basic 
method  of  sound  measurement  which  can  be  adopted  as 
a  standard  so  that  this  noise  control  can  be  organized  on 
an  engineering  basis.  The  need  for  this  sound  “yard¬ 
stick”  has  been  apparent  to  acoustics  ex()ert8  and  air 
conditioning  engineers  for  several  years.  Financial  sup¬ 
port  for  the  program  is  now  being  encouraged  from  in¬ 
dividual  companies  manufacturing  fans,  blowers,  motors, 
compressors,  air  conditioner  units  and  other  component 
parts  such  as  ducts,  fittings,  and  grilles. 

“All  measurements  of  noise  level,  even  by  different 
o|>erators,  should  lie  on  a  comparable  basis,”  said  Mr, 
Kaiser.  “Furthermore,  the  noise  level  scale  should  be 
related  to  loudness  as  noted  by  the  human  ear.  Decibel 
readings  alone  are  inadequate  because  they  indicate  only 
sound  pressure.  Loudness  is  also  a  function  of  sound 
frequency  or  pitch.  A  practical  measuring  technique  must 
combine  the  sound  energies  produced  at  different  fre¬ 
quencies.  A  complication  calling  for  a  number  of  deter¬ 
minations  on,  say,  a  fan  is  the  variation  in  noise  emission 
in  different  directions.” 

•  TAC. — The  Technical  Advisory  Committee  on  Sound 
and  Vibration  Control  of  the  American  Society  of  Heat¬ 
ing  and  Air-Conditioning  Engineers  is  under  the  chair¬ 
manship  of  Harold  A.  LcK-khart  of  Chicago.  This  Com¬ 
mittee  has  carefully  assembled  and  screened  numerous 
technical  suggestions  in  organizing  the  program.  In  addi¬ 
tion  to  the  measuring  technique,  the  program  seeks  to 
determine  the  attenuation  of  sound  in  ducts,  and  the 
regeneration  of  noise  by  turbulence  in  duct  fittings  and 
dampers. 


COMBINES 

INDUSTRY  APPROVED 


PERFORMANCE  PROVED 


FEATURES 


A  thorough  engineering  research  preceded  the 
manufacture  of  Airtherm  Cabinet  Unit  Heaters.  Al¬ 
ternative  features  and  designs  were  analyzed  from 
the  standpoint  of  proved  practicality  and  efficiency. 

We  believe  the  22  features  emerging  from  this 
screening  are  the  best  in  the  industry  for  this  type 
design. 

They  are  your  assurance  of  top  efficiency,  in¬ 
stallation  versatility,  and  dependable  performance 
through  the  years. 

MAIL  COUPON  FOR  COMPLETE  DATA 

•••  •• 

2  Airthorm  Manufacturing  Co.  n.-t  R  ■ 

!  700  S.  Spring  ^  *  S 

I  St.  Louis  10,  Missouri  I 

i  Gentlemen;  I 

Please  send  complete  information  on  Airtherm  Cabinet  Unit  ! 

.  Heaters.  I 
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NaiM 

Street 

City  .  . 

State 

I H  t ^ 


Stands,  hoods,  and  wind  dofloctors 
are  available  for  simplified 
outside  mounting 
You  need  nothing  else  I 


WRITE  FOR  BULLETIN  U.210 


KRAMER  TRENTON  CO. -Trenton  5,  N.J. 
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Use  the  prepaid  postcard 
on  page  153  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


PVROMmil  SKUVICK  TIPS— A  bulletin. 
F  7259,  publUhed  by  Wheelco  Instruments 
Oiv.,  Barber-Colman  Co.,  Rockford,  ni., 
gives  service  tips  for  p3rrometer  users. 
Some  of  the  important  tips  covered  by  the 
bulletin  are;  what  to  do  if  instrument  is 
reading  erratically;  instrument  tempera¬ 
ture  curve  off;  instrument  reading  too 
high;  instrument  reading  too  low;  and  in¬ 
strument  controls  erratically,  .^..^lem  U 


RKPORT  ON  ICS  SKATINO  RINKS— Ice 

Skating  Rinks  —  Their  Construction  and 
Maintenance  is  the  title  of  an  illustrated, 
32-page  report  published  by  A.  M  Byers 
Co.,  Pittsburgh,  Pa.  Prepared  for  archi¬ 
tects.  engineers,  arena  superintendents, 
rink  owners  and  municipal  officials,  the 
brochure  contains  a  brief  foreword,  a  con¬ 
clusion  and  eight  major  sections  listed  un¬ 
der  individual  subject  headings.  Sections 
include  discussions  of  corrosion  and  cor¬ 
rosion  control,  types  of  rink  construction, 
comparative  service  record  data,  case  his¬ 
tory  digests  of  rink  installations,  recom¬ 
mended  maintenance  procedures,  and 
brine  tables. _ Item  $4 


PIRR  IQUIPMRNT  PILK  — Several  new 
convenience  features  are  contained  in  the 
current  AIA  file  29e2  issued  on  Allenco  Are 
protection  equipment  by  W.  D.  Allen  Mfg. 
Co.,  Chicago.  Ill. '  Descriptions  include 
photos,  drawings,  and  references  to  Are 
regulations  of  major  cities.  The  Ale  unit 
contains  speciAcations  with  blanks  for  al¬ 
ternatives  involved  in  each  type  of  cab¬ 
inet.  The  user  may  copy  the  standard  de¬ 
scriptions.  with  appropriately  Ailed  blanks, 
for  speclAcation  sheets. _ Item  tf 


COOLINO  KQUIPMCNT  BULI.KTIN— A  4- 

page,  2-color  bulletin.  No.  4001,  offered  by 
Patterson-Kelley  Co.,  Inc.,  East  Strouds¬ 
burg,  Pa.,  describes  and  illustrates  the 
company’s  line  of  special  and  standard  air 
conditioning  and  refrigeration  equipment. 
The  bulletin  gives  descriptions  of  dry  ex¬ 
pansion  Freon  and  storage  coolers,  con¬ 
densers.  and  the  company’s  patented  slug 
eliminator  and  balance  loader.  Eleven  pho¬ 
tographs  and  Ave  piping  diagrams  are  in¬ 
cluded  in  the  bulletin. _ Item  M 


'  “Allenco  makes  and  deliveries  are  reliable.  Some 

everything  that  of  their  items  actually  cut  instal- 
^  might  be  called  lation  costs.  Never  had  any  trou- 
for  in  standpipe-  ble  with  them,  and  they’re  bring- 
type  fire  protection.  Their  prices  ing  out  new  things  all  the  time.’’ 

V  joL  witU  AUIMPD 


AIR  POLLUTION  CONTROL— Air  pollu¬ 
tion  and  its  control  through  the  applica¬ 
tion  of  activated  carbon  is  the  subject  of 
a  technical  bulletin,  designated  E-21,  avail¬ 
able  from  Barnebey-Cheney  Co.,  Colum¬ 
bus,  Ohio.  The  bulletin  lists  and  describes 
the  various  types  of  atmospheric  con¬ 
taminants  and  ten  types  of  treatment  to 
eliminate  or  reduce  contaminants  in  In¬ 
dustrial  exhaust  gases.  Explained  in  great¬ 
er  detail  is  the  use  of  Adsorblte  activated 
carbon  to  eliminate  poiluting  gases  by 
adsorption.  _ Itom  C7 


NSATINO  TRAD!  CATAL045— A  16S- 
page  catalog.  No.  19,  is  being  distributed 
to  the  heating  trade  by  A.  R.  Webber  Co., 
Inc.,  New  Havcm,  Conn.  The  catalog  in¬ 
cludes  lists  of  tools,  equipment,  parts, 
supplies,  and  accessories.  It  also  includes 
parts  and  equipment  for  the  air  coiuli- 


E»tablish«d  1887 


tioning  trade. 


566  West  lake  Street 
35  Sole*  Office*  •  New  York  7 
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Draft  Control 


for  coal  fired,  oil  fired, 
gas  fired  or  gas-oil  fired 

HEATING  PLANTS 


n 

FIELD  TYPE  for  gas  and 

gat*oll  fired  heating  plants 


FIELD  TYPE  for  coal  and 
oil  fired  heating  plants 


A  heavy  duly,  precision  built  control  in  lizet 
8*  through  32”  for  roinmercial  and  industrial 
installations.  Stainless  steel  knife  edge  bear* 
ings  for  permanent  sensitivity.  Gate  opens  in* 
ward  to  regulate  updrafts,  and  outward  to 
relieve  down-drafts.  Optional  safety  switch 
available  where  codes  require.  Fully  proven, 
accepted  virtually  everywhere. 


Heavy  duty  commercial  model  in  28  and 
32”  sizes.  Heavy,  rigid  construction  assures 
long,  trouble  free  service.  Stainless  steel  knife 
edge  bearing  for  permanent  sensitivity.  Also 
available  in  6”  through  24”  sizes  for  domestic 
and  commercial  installations.  First  choice  of 
heating  men  —  the  round  control  you  can 
level  on  any  flue. 


They're  real  HEA  VY WEIGHTS 

Compare  the  weight  of  a  Field  Control  to  any  other  available.  Here  ia 
proof  of  the  massive,  welded  construction,  long,  vibration-free  service, 
that  permits  Field's  supreme  accuracy. 


Site  Control 

Goto 

Tliiclinow  of  Porta 
SidoPlotM 

Ring 

Collor 

Wl.  wMkoot 
Cftn.  or  Goto 

14  M 

16  Go. 

16  Go. 

11  Go.  Ciolv. 

19S 

16  MAMG 

16  Go. 

16  Go. 

V 1  S' 

1  a  Go.  Goiv. 

las 

ia  M 

16  Go. 

16  Go. 

'is  1* 

ia  Go.  Golv. 

3SS 

tOMAMG 

16  Go. 

16  Go. 

H  *  7' 

1  a  Go.  Golv. 

41  S 

14  MAMG 

14  Go. 

16  Go. 

H  s  l* 

1  a  Go.  Golv. 

65  a 

ta  M«MG 

14  Go. 

14  Go. 

H  s  4' 

14  Go.  H.R.S. 

110S 

31  MAMG 

14  Go. 

14  Go. 

«  s4' 

14  Go.  H.R.S. 

i4oa 

Ilelti 


FIELD  CONTROL  DIVISION 

of  H.  0.  CONKEY  &  COMPANY.  MaRlotl,  III. 

Afflllslss 

Csnss  lotMlnfl  ProOwM.  Ins.  •  ■rick,  THs,  iMna 
Ccnss  tAsiSflsIi  HsnaUnf  Oivisisn  •  Crsnss,  Heists 
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GET  YOUR 

SHAM  and  HOI  VI 
,»o„.  LOW  COST  PRODUCER! 


(Continued  from  page  1721 

Use  the  prepaid  postcard 
on  page  153  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  departnnent. 


MASONRY  RRSSBRVATION  —  A  16-pMe 
brochure  entitled  Maaonry  Preservation 
and  released  by  The  Tremco  Mfg.  Co., 
Cleveland.  Ohio,  is  a  discussion  of  water¬ 
proofing  problems  and  solutions.  Illus¬ 
trated  with  more  than  50  photographs  and 
diagrams,  the  booklet  explores  such  sub¬ 
jects  as  the  various  kinds  of  masonry;  the 
effects  of  water  absorption  from  without 
and  vapor  migration  from  within;  and 
methods  of  caulking  and  pointing  Joints 
P'io-  to  the  application  of  masonry  pre- 

Itom  M 


servatives. 


BUILDING  SSWSR  PIPS  BROCHURS— 

An  S-page  illustrated  brochure  on  building 
sewer  pipe  is  issued  by  Johns-Manville. 
New  York,  N.  Y.  It  contains  information 
on  asbestos-cement  pipe  for  connecting 
house  drains  with  street  sewers  or  septic 
tanks.  It  describes  and  illustrates  a  coup¬ 
ling  with  factory  pre-positioned  rubber 
rings.  Fittings  also  are  covered,  and  there 
is  a  chart  on  various  methods  of  pipe  con- 

Itom  70 


Continental  automatic  boiler 


nectlon. 


PROPRLLRR  PAN  BULLRTIN— Two  new 
models,  a  bypass  duct  fan  and  a  double 
ring  reversible  fan  are  described  in  a  40- 
page  propeller  fan  catalog,  A-109A,  pub¬ 
lished  by  Hartzell  Propeller  Fan  Co.. 
Piqua,  Ohio.  In  addition  to  the  informa¬ 
tion  on  the  two  new  fans,  specifications, 
dimensions,  and  performance  figures  are 
given  on  eighteen  other  types  of  Industrial 
ventilating  fans.  InUke  uniU,  unit  heat¬ 
ers.  and  accessories. _ Hem  71 


•  generates  the  steam  and  hot  water  you  need  at  low 
fuel  cost  and  with  little  maintenance. 

•  is  highly  efficient— over  80%  guaranteed— due  to  its 
unique  ‘‘spinning  gas  technique”. 

•  can  be  opened  for  cleaning  or  inspection  by  one  man 
in  less  than  y2  hour,  for  it  has  hinged  doors  at 
both  ends. 

•  distributes  heat  evenly  to  the  rear  tube-sheet  and  all 
return  tubes.  This  results  in  balanced  water  circula¬ 
tion  and  uniform  longitudinal  expansion  of  the  entire 
pressure  vessel. 

•  has  long  service  life  because  of  free,  rapid  water  cir¬ 
culation,  uniform  heat  transfer,  simplicity  of  con¬ 
struction  and  quality  workmanship. 

Fully  automatic,  Continental  Boilera  are 
uaed  for  hot  water  and  high  or  low  preaHure 
ateam  applicrationa.  Units  range  from  20 
to  5(X)  hp  and  can  be  gaa,  oil  or  com¬ 
bination  fired. 

Write  for  cataittg  and  the  name  of  your 
nearest  distributor.  Let  us  bid  on  the  next 
boiler  you  need. 


STAINLRM  TUBING  POLDBR— Informa¬ 
tion  of  intereat  to  engineer#  and  dealgner* 
asaociated  with  the  i-ae  of  aUinleaa  tubing 
and  pipe  ia  included  in  a  data  folder.  No. 
TB-355,  publlahed  by  Tubular  ProducU 
Div.,  The  Babcock  &  Wilcox  Co.,  Beaver 
Falla.  Pa.  The  6-page  bulletin  touchea 
briefly  on  the  attribute#  of  atainleaa  ateel 
and  how  it  can  be  fabricated.  Alao  in¬ 
cluded  are  Ublea  of  analyaea,  mechanical 
propertlea,  creep  atrength,  phyaical  prop- 
ertiea.  and  oxidation  reaiatance  of  nine 
atainleaa  tubing  ateela. - Hem  71 


CONDKNBKR  INSTALLATION  MANUAL 

—  An  expanded  inatallation  manual  No. 
M-5.3002.  for  a  line  of  evaporative  con- 
denaera  la  available  from  Drayer-Hanaon, 
Inc.,  Loa  Angelea.  Calif.  Set  forth  are  in- 
atallatlon  and  maintenance  Inatructiona 
for  evaporative  condenaer  equipment  in 
alzea  ranging  from  5  to  110  tona.  Diagram# 
illuatrate  the  diamantllng  and  reaaaembly 
proceaa.  with  a  check  liat  provided  for  the 
inatalling  contractor. - Hem  73 


Send  for  all  the  facts  on 
the  Continental  Automatic 
Soiler. 


RKGULATOR  CATALOG—DeUila  of  the 
H9300  preaaure  regulator  are  preaented  in 
the  W-96-A  regulator  caUlog  iaaued  by 
Mueller  Co.,  Decatur,  Ill.  Illuatrated,  the 
book  contain#  apeciflcationa  on  the  regu¬ 
lator  aa  well  aa  flow  charU,  inatallation 
information,  and  performance  and  en¬ 
gineering  data.  Deaign  deUlla  are  ahown 
in  cutaway  view#. _ Hem  74 


BOILER  ENBINEERINB 


(Concluded  on  page  176) 
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check  temperature 
of  steam  traps- 

motors-bearings 


niMH 

ra 

. .  .  quickly  and  accurately 
with  the  Alnor  Pyrocon,  the  portable  contact 
pyrometer  for  taking  surface  temperatures. 
This  handy,  portable  instrument  can  be  your 
most  useful  maintenance  and  installation  tool 
...  it  provides  accurate  temperature  readings 
instantly  of  any  surface  (metallic  or  non- 
metallic),  flat,  curved,  stationary  or  revolving. 

it's  a  well-balanced  instrument  mounted 


Shown  here  is  a  “General" 


osition  it  is 


and  industriai  processes. 
Non>overioading,  quiet 
operation-are  inherent 
quaiities  in  aii  General 


with 


GENERAL 

mechanical 

lungs! 


in  a  sturdy  case  for  protection  against  the  I  backward  blade  fans. 


usual  hazards  of  on-the-job  service.  Jeweled 
movement  is  also  heavy-duty,  shock- 
resistant  type  that  will  withstand  hard  and 
continuous  use  .  .  .  performing  with 
laboratory  accuracy. 

A  wide  selection  of  thermocouples  and 
extension  arms  assures  its  adaptation  to  your 
needs.  Eight  standard  F.  scale  ranges  are 
available  up  to  1200°F.  Send  for  complete 
details  contained  in  Bulletin  4257. 
Illinois  Testing  Laboratories,  Inc.,  Rm.  814, 
420  N.  LaSalle  St.,  Chicago  10,  III. 


Greater  efficiency,  longer  life, 
less  maintenance  cost  are  auto¬ 
matically  yours  in  every  General 
Blower  product.  Over  twenty 
years  experience  in  manufac¬ 
turing  heavy  duty  air  moving 
equipment  for  the  nation's 
leading  industries  is  the  guar¬ 
antee  of  quality  behind  each 
blower  leaving  our  plant. 

Let  General  Blower  engineering  “know 
how"  help  you  with  your  next  air 
handling  problem.  Contact  the  engi¬ 
neering  taiet  representative  in  your 
area  or  write  General  Blower  Company. 


BACKWARD  BLADE 
WHEEL 

AND  SPUN  INLET. 


COMPANY 

8601  PIIIIS  AVINUi 

MORTON  GROVE,  ILLINOIS 
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NEW  CATALOGS 

(Concluded  from  page  174) 


•  Old  Dftvy  would  be  mighty 
(Uttered  if  he  were  here  to  tee  his 
imiutort.  We,  too,  at  Anderson 
are  flattered  that  so  many  trap 
manufacturers  have  imitated 
Super-Silvertop’t  straight-through 
piping.  Such  action  acknowledges 
Super-Silvertop’s  leadership. 

Years  ago  we  discovered  if  proper¬ 
ly  designed  a  steam  trap  could  be 
install^  as  an  elbow  or  straight- 
in-line  saving  9  pipe  fittings  and 
a  half-hour's  labor.  Although 
many  other  traps  are  now  using 
the  straight-through  design,  there 
is  still  a  basic  important  difference. 
They  only  offer  the  straight- 
through  design  and  not  optional 
design  of  either  straight-through 
or  elbow  inlet  connection.  Also 
their  design  is  avaiUble  in  only  a 
few  sizes  and  is  obtained  by  means 
of  building  piping  into  the  trap, 
instead  of  a  truly  engineered  de¬ 
sign.  Built-in  piping  results  in 
narrow,  thin-walled,  hard  to  clean, 
cored  passages  that  can  cause  gas¬ 
kets  to  blow. 

The  next  time  you  buy  or  specify, 
select  Super-Silvertops  with 
straight-through  and  elbow  in- 
sulUtion  ...  in  all  sizes. 


THf  V.D.  ANDERSON  CO. 

^  1973  West  96th  Street 

Cleveland  2,  Ohio 


Only  SUPER-SIIVERTOPS  offtr  Simplifisd  Piping 
WHhout  ths  Um  of  Narrow  Thin-Wolltd  Passages 


This  conventional  de¬ 
sign  requires  9  fittings 
a^  complicated  pipiaig. 


This  design  eliminates 
the  finings  but  results  in 
narrow  cored  passages. 


Only  Super-Silvertop 
eliminates  narrow-cot^, 
thin-walled,  passages. 


DKSION  HANDBOOK— A  tO-page  design 
handbook  covering  the  properties,  spec!- 
flcationa,  applications,  and  design  data  on 
20  grades  of  stainless  steel  wire,  rod,  and 
strip  is  available  from  Alloy  Metal  Wire 
Div.,  H  K.  Porter  Inc..  Prospect  Park, 
Pa.  The  general  theme  of  the  handbook 
is  The  Functional  Selection  of  Stainless 
Steels.  Properties  charts,  size  and  weight 
charts,  and  other  tabular  data  are  also 
included  to  enable  the  design  engineer 
to  select  the  right  grade  of  stainless  steel 
for  a  particular  application. _ Item  7S 

VKNTUIII  NOZZLK  BULLBriN— A  4-page, 
color  bulletin.  No.  130-K2A.  describing  a 
Venturi  insert  nozzle  for  metering  liquid, 
steam,  air,  or  gas  is  available  from  Build- 
ers-Providence,  Inc.,  Div.,  B-I-F  Indus¬ 
tries,  Providence,  R.  I.  Answers  to  ca¬ 
pacity  problems  are  given  in  a  capacity 
table.  Other  sections  of  the  bulletin  give 
the  accuracy,  installation,  and  dimensions 
of  the  nozzle. _ Item  7* 

DRV  FLUID  DRIVR  BULLKTIN— A  12- 

page  bulletin.  A-640,  containing  full  color 
illustrations  of  the  Flexidyne  dry  fluid 
drive  is  available  from  Dodge  Mfg.  Corp., 
Mishawaka,  Ind.  Cross  sectional  engineer¬ 
ing  drawings  of  the  drive,  selection  charts, 
and  list  prices  are  given. _ Item  77 

FOLDRR  ON  INSULATION  BLOCK  —  A 

4-page  folder  describing  Duraface  Foam- 
glas  insulation  block  is  available  from 
Pittsburgh  Corning  Corp.,  Pittsburgh,  Pa. 
The  folder  describes  the  manufacturing 
process,  lists  physical  properties,  and  de¬ 
tails  and  sizes  available. - Item  7t 

OUIDB  TO  DBFROSTINO  CONTROLS— 

A  4-page,  2-color  catalog.  No.  5544,  fea¬ 
turing  a  line  of  time  controls  for  refrigera¬ 
tion  applications  has  been  prepared  by 
Paragon  Electric  Co.,  Two  Rivers,  Wis. 
Time  controls  designed  for  defrosting  pur¬ 
poses  and  fan  timers  are  illustrated  and 
described  in  the  guide. - Item  7f 

BNOINBBRINO  DATA  BOOK— A  16-page 
stainless  steel  engineering  data  book  is 
published  by  Cooper  Alloy  Corp.,  Hillside, 
N.  J.  Compiled  for  use  as  part  of  the  com¬ 
pany's  alloy  catalog,  the  engineering  data 
section  includes  design  and  dimensional 
information  on  flange  drilling  templates, 
flange  and  ring-joint  facings.  sUlniess 
steel  pipe,  pipe  threads,  thread  engage¬ 
ment,  pressure-temperature  ratings  and 
conversion  factors,  resistance  of  fluid  flow, 
hardness  conversion  tables,  metal  casting 
factors,  and  a  materials  selection  chart 
covering  more  than  300  corrosive  solu¬ 
tions.  . •• 

FLUMBINO  RBFAIR  FARTS  LIST  — A 

booklet  listing  plumbing  brass  and  repair 
parts  for  equipment  contained  in  the  com- 
I>any’s  K-56  catalog  is  available  from 
Kohler  Co.,  Kohler,  Wis.  The  booklet  is 
designed  to  aid  customers  select  replace¬ 
ment  parts  for  the  company’s  fittings.  Ex¬ 
ploded  views  of  the  complete  fittings  are 
used  throughout  the  book. - Ham  M 

Use  the  prepaid  postcard 
on  page  153  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 
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EXACT  CONTROL 

of  Moisture  Content 


To  Improve  Your  Product 
or  Protect  Your  Materials 
or  for  Processes  or  Tests 


humidity  control  a  separate  function  from  lowering 
or  raising  temperatures  and  gives  you  precise  control 
with  thermostats  alone;  no  moisture-sensitive  devices 
are  needed.  You  have  simpler,  more  trustworthy,  less 
expensive  control  instrumentation.  Niagara  precise* 
control  installations  have  the  best  record  for  reliability. 

Niagara  Air  Conditioning  provides  you  with  any 
temperature  and  relative  humidity  you  need.  Using 
"Hygrol”  absorbent,  it  is  not  expensive  to  operate, 
saving  the  refrigeration  commonly  used  to  condense 
moisture  and  making  re-heat  unnecessary  in  most 
cases.  It  gives  large  capacity  with  compact,  easily* 
maintained  equipment.  Ask  for  Descriptive  Bulletins 
#112  and  #121.  Address  Dept.  HV. 

NIAGARA  BLOWER  COMPANY 

405  Lexington  Ave.  New  York  17,  N.  Y. 

District  Emgimtcrt  im  Principal  Cities  of  U.  S.  and  Canada 


air  paftarn$  uniimitad  without 
b/ank-offs 


AK  DIFFUSERS  wHh  DiFFUSMG  VANES 


beffer  because 


A  good  piece  of 
equipment  is  no  bet* 
ter  than  the  ex  peri* 
ence  behind  it. 


better  because 


It's  the  original 
square  and  rectangu¬ 
lar  outlet .  .  .  net  just 
a  poor  imitation  with¬ 
out  distinctive  fea¬ 
tures. 


better  because 


The  company  behind 
these  diffusers  has  a 
history  for  doing 
things  right  and  guar¬ 
anteeing  results. 


you  can  d^p^nd  on  RUnR  tor  bottor  air 


Your  local  AOITAIR  reprooontsttivo  will  gistdiy  amiat 
you  in  ooloeting  thm  proper  tiam  and  sur  pattern  to  meet 
the  requirementa  of  your  tab.  In  addition,  the  enginaar- 
ing  atatt  and  laboratory  reeourcaa  o/  Air  Dericaa  Inc,, 
ere  available  to  you. 


AIR  DEVICES  INC 


us  MADISON  AViNUI  NEW  YORK  1*.  N.  V. 
Air  Diffgitn  •  Fillers  •  fxliaestert 
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DETECTION  SYSTEM 

for 

STEAM  TYPE  FUEl  OIL  HEATERS 


Continuously  Monitors  the 
Purity  of  Condensate  leaving 
Steam -Type  Fuel  Oil  Heaters 

•  Isolates  all  fuel  oil  entrained  in  the 
condensate  stream 

e  Gives  alarm  to  plant  Personnel 

e  Protects  the  boiler  by  removing  oil 
contamination  from  feed-water  cycle 

e  Applicable  to  both  low  and  high 
pressure  steam  plants 

e  Engineered  to  the  special  requirements 
of  each  installation 
Writs  for  furthor  dotoiU 


DAVIS  ENGIHEERING 

(ORPOIATION 

M  lockoftMtr  Ploia,  Now  Yoric  20,  N.  Y.  1064  I.  Grand  Strott,  EUnbatti  4,  N.  J. 


Pcuacoil  s  skill  to  do  comes  of  doinq  Since  1915 


COMING  EVENTS 

Wh«r«  Itotod,  nomw  or  titlos  of  irsdivtdualt  or* 
thoM  from  whom  furthor  irsformotion  is  ovoiloblo. 

GAMA  MIETINO — Annual  meeting  of  the  Go$  Appliance  Mon- 
ufacturers  Association,  ot  the  El  Mirodor,  Polm  Springs,  Calif. 
H.  Leigh  Whitelaw,  monoging  director  of  the  Association,  60 
E.  42nd  St.,  New  York,.  N.  Y . OCTOBER  12-14,  1955. 

AGA  CONVENTION — 1955  convention  of  the  American  Gas 
Association  ond  the  Pocific  Coast  Gas  Assoc lotion,  at  the  Stotler 
Hotel,  Los  Angeles,  Colif.  Secretary  of  the  AGA,  420  Lexington 
Ave.,  New  York  17,  N.  Y . OCTOBER  17-19,  1955. 

WELDING  SOCIETY  MEETING-— National  foil  meeting  of  the 
Americon  Welding  Society,  at  Bellevue-Strotford  Hotel,  Phila¬ 
delphia,  Pa.  Secretary  of  the  Society,  29  W.  39th  St.,  New  York 

18,  N.  Y . OCTOBER  17-21,  1955. 

ASA  MEETING— Annual  meeting  of  the  American  Standards 
Association,  ot  the  Sheroton  Pork  Hotel,  Washington,  D.C. 
Secretory  of  the  Association,  70  E.  45th  St.,  New  York  17, 

N.  Y . OCTOBER  24-26,  1955. 

INDUSTRIAL  HYDRAULICS  CONFERENCE— Notional  Confer¬ 
ence  on  Industrial  Hydraulics,  ot  the  La  Solle  Hotel,  Chicogo, 
III.,  sponsored  by  Illinois  Institute  of  Technology  ond  Armour 
Reseorch  Foundation.  Secretory,  35  W.  33rd  St.,  Chicogo  16,  III. 

. OCTOBER  27-28,  1955. 

SOLAR  ENERGY  SYMPOSIUM — A  World  Symposium  on  Ap¬ 
plied  Solar  Energy,  sponsored  by  Stanford  Research  Institute, 
Stanford,  Calif.,  to  be  held  ot  Phoenix,  Ariz.  Chairman  of  the 
Institute,  612  S.  Flower  St.,  Room  332,  Los  Angeles  14,  Colif. 

. NOVEMBER  1-5,  1955. 

ASME  MEETING— 75th  anniversary  meeting  of  the  Americon 
Society  of  Mechanical  Er>gineers,  at  the  Hilton  and  Blockstorte 
Hotels,  Chicogo,  III.  Secretary  of  the  Society,  29  W,  39th  St., 
New  York,  N.  Y . NOVEMBER  13-18,  1955. 

POWER  EXPOSITION — Chicago  Expedition  of  Power  &  Mechan¬ 
ical  Engineering,  at  the  Coliseum,  Chicogo,  III.,  to  be  held  under 
the  auspices  of  The  Americon  Society  of  Mechanical  Engineers, 
in  conjunction  with  their  75th  Anniversory  meeting.  E.  K. 
Stevens,  manoger,  International  Exposition  Co.,  IrK.,  480  Lex¬ 
ington  Ave.,  New  York,  N.  Y . NOVEMBER  14-18,  1955. 

AIR  CONDITIONING  WHOLESALERS  MEETING— National 
convention  of  the  Notional  Heating  and  Air  Conditionir>g 
Wholesalers,  Inc.,  ot  Governor  Clinton  Hotel,  New  York,  N.  Y. 
Secretary,  NHAW,  1200  W.  Fifth  Ave.,  Columbus  12,  Ohio. 

. NOVEMBER  27-29,  195S. 

CHEMICAL  ENGINEERS  MEETING — Annual  meeting  of  Ameri¬ 
can  Institute  of  Chemical  Engineering,  at  the  Stotler  Hotel, 
Detroit,  Mich.  Secretary  of  the  Intsitute,  29  W.  39th  St.,  New 
York  18,  N.  Y . NOVEMBER  27-30,1955. 

REFRIGERATION  EXPOSITION— 9th  Exposition  of  the  Air- 
Conditionir>g  ond  Refrigeration  Industry,  at  Atlantic  City,  N.  J., 
sponsored  by  the  Air-Conditioning  ond  Refrigeration  Institute. 
The  nome  of  this  trade  show,  formerly  known  as  the  All-lrufcistry 
Refrigerotion  ond  Air  Conditioning  Exposition,  has  been  officially 
chonged.  George  Jones,  executive  secretary  of  the  Institute, 
1 346  Connecticut  Ave.,  N.  W.,  Woshington,  D.  C. 
. NOVEMBER  28 — DECEMBER  1,  1955. 

WARM  AIR  CONVENTION — 42nd  annual  convention  of  the 
Notional  Worm  Air  Heating  and  Air  Conditioning  Association, 
at  Hotel  Stotler,  New  York,  N.  Y.  Monoging  Director  of  the 
Association,  640  Engineers  Building,  Cleveland  14,  Ohio. 

. NOVEMBER  30-DECEMBER  1,  1955. 

ASRE  ANNUAL  MEETING — 51st  onnuol  meeting  of  the  Ameri¬ 
con  Society  of  Refrigeratir>g  Engineers,  ot  the  Troymore  Hotel, 
Atlontic  City,  N.  J.  R.  C.  Cross,  secretary  of  the  Society,  234 

Fifth  Ave.,  New  York  I,  N.  Y . DECEMBER  1-3,  1955. 

CHEMICAL  INDUSTRIES  EXPOSITION— 25th  exposition  of 
Chemical  Industries,  at  Commercial  Museum  and  Convention 
Holl,  Philodelphio,  Po.  E.  K.  Stevens,  monoger,  Internotionol 
Exposition  Co.,  480  Lexir^ton  Ave.,  New  York  17,  N.  Y. 
. DECEMBER  5-9,  1955. 

ATOMIC  EXPOSITION — 1955  Atomic  Exposition,  sponsored 
by  American  Institute  of  Chemicol  Engineers,  at  Municipal 
Auditorium  ond  Annexes,  Clevelond,  Ohio.  A.  F.  Denhom,  di¬ 
rector  of  Atomic  Exposition  Monogement,  931  Book  Building, 

Detroit  26,  Mich . DECEMBER  10-16,  1955. 

NUCLEAR  CONGRESS — Nuclear  Congress  and  Atomic  Exposi¬ 
tion,  sponsored  by  the  Engineers  Joint  Council,  to  be  held  at 
Municipal  Auditorium,  Clevelartd,  Ohio.  Stewort  E.  Reimel,  sec¬ 
retory  of  the  Council,  29  W.  39th  St.,  New  York  18,  N.  Y. 
. DECEMBER  12-17,  1955. 
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only  gat  unit  heating  offers 
M  these  advantages 


PETROMETER 

REMOTE  READING 

LIQUID  DEPTH 


COMPUTE  AOAPTAIIIITY  TO  PUTURE  CONSTRUCTION  —  internal 
remodeling  or  added  space  can  easily  be  accomodated 
by  merely  shifting  or  adding  a  few  units. 

EASE  OF  INSTAIIATION  —  no  ducis.  no  complicated  pip¬ 
ing,  no  radiators  or  registers  to  fool  with.  Gas  unit 
healers  can  be  installed  in  an  existing  structure  as 
easily  as  in  a  new  building. 

INSTANT  RESPONSE  TO  EVERY  CNAN6E  IN  TEMPERATURE  — 

heat  produced  on  the  spot  in  a  matter  of  seconds  after 
the  control  system  calls  for  it. 

LOW  INITIAL  COST  because  the  cost  of  the  heater  is  the 
entire  equipment  cost  —  no  piping  or  ducts,  radiators 
or  registers  to  buy. 

SAVINO  ON  VALUARLE  FLOOR  SPACE  —  suspended  units 
occupy  no  space  which  couid.be  used  for  any  other 
purpose. 

EXTRA  NEAT  FOR  TROURLE  SPOTS  such  as  areas  facing  large 
doors. 


THE  BEST  GAUGE  FOR: 

Commercial  and  Industrial  Fuel  Oil 
Storage  Tanks 

Domestic  Installations  with  Buried  Tanks 
Storage  Tanks  for  other  Industrial  Liq¬ 
uids— gasoline,  solvents,  acids,  etc. 


HERE’S  WHY: 

Can  be  installed  on  tanks  above  or  be¬ 
low  the  ground  and  up  to  %  of  a 
mile  away. 

No  troublesome  moving  parts— oper¬ 
ates  on  the  principle  of  the  U-tube. 
Simple,  dependable  and  accurate. 

Large,  easy-to-read  vertical  scale  gives 
tank  contents  at  a  glance.  Scales 
are  easily  changed  for  different 
liquids. 

Easy  to  install— the  tank  assembly  for 
the  gauge  can  be  installed  when 
the  tank  is  empty  or  when  contain¬ 
ing  liquid.  It  can  also  be  installed 
separately  to  complete  the  tank 
work.  The  gauge  can  be  connected 
any  time  later.  Only  one  simple  con¬ 
nection  to  tighten. 


and  here’s  erhy  Rexner  it 

world’s  largest- telling 

gat  unit  heater 


One  out  of  every  two  gas  unit  heaters  sold  today  is  a 
Reznor.  There  are  two  reasons  for  this  domination: 
“years-ahead”  engineering  and  quality  workmanship.  An 
aiert,aggressive  product  development  program  keeps  Rez¬ 
nor  ahead  of  the  field  in  the  introduction  of  improvements 
for  greater  heating  efficiency,  economy  and  comfort.  High 
standards  of  craftsmanship  and  the  use  of  only  the  finest 
materials  and  components  insures  for  Reznor  customers 
the  full  benefit  of  this  engineering  leadership. 


WRITE  FOR 
BULLETIN  PH 
TODAY. 


R«iN«r  NUnwlMlwriMf  C«.  •  44  UniM  SfrMt  >  AA«rc*r,  Pm. 

Pt««M  Mfid  HI*  my  (rM  taffy  •(  ya«r  naw  colalaff 
and  alNar  malarial  an  Rainar  fai  wnil  haalina 


FOR  TANKS  20  INCHES 
TO  SO  FEET  DEEP. 


naml. 


COMPANY. 


LIQUIDEPTH  INDICATORS,  INC 

43-22  TENTH  STREET 
LONG  ISLAND  CITY  1,  N.  Y.  < 


STREET. 


STATE 
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Aner  Ornamental  Grilles 

Auer  Grilles  ore  characterized  by  outstanding  beauty, 
correctness  of  design  and  construction.  They  are  a 
balanced  combination  of  open  area,  structural  strength 
and  concealment.  Auer  Ornamental  Grilles  ore  ov^l- 
able  in  steel,  stainless  steel,  brass,  bronze  or  alumi¬ 
num  in  a  large  variety  of  designs  and  finishes,  to 
fill  the  most  exacting  decorating  reqiiirements.  They 
ore  ideal  for  convector  and  radiator  enclosure  fronts, 
for  modernization  or  new  construction. 

For  compMa  Iniormation  on  Ornamoatal  GrilimB  and 

Ihm  complolo  lUim  oi  Aumr  Rog inter b  and  Grillea  tor 

Every  Heating  and  air-conditioning  need  write  to: 

TNI  AUIR  RIOIfTIII  COMPANY 

SS04  CUmant  Av*nN«  •  CUv«l«n4  5,  Ohio 


jfJVJr 


ariTA 


Jf  JV 


LOW  INSTALLATION 


AND  MAINTENANCE  COSTS 


.  .  .  plM  added  years 


ef  depeadalile  aervlee 


This  new  Type  CY  MicroMotor  makes  praaical, 
larger  direct -drive  blowers.  Manufacturers  can  reduce 
installation  costs  by  eliminating  belts,  blocks,  pulleys 
and  motor  mounu  required  in  conventional  blower 
assemblies. 

Mejor  feeturei  of  the  Ti/pe  CY  motor  include: 

•  Elimination  of  starting  switches  and  relays, 
e  Low  starting  current 

•  Gradual  torque  build-up. 

•  Adapubility  to  multi-speed  operation. 

•  High  power  factor. 

•  Lighter  weight  design. 

•  Can  be  mounted  in  any  position. 
lypkel  Fertermeete  Defat 


TODD  BURNERS 

GAS  OR  OIL 


NEW  POWER 

DIREa-DRIYE  BLOWERS 


The  New  Type  CY 
Permanent  Spit 
^Capacitor  MicroMotor 
...by 


PRODUCTS  DIVISION 


TODD  SHIPYARDS  CORPORATION 


Hradquartere  t 

Columbia  and  Hallerk  Streets, 
Brooklyn  31,  N.  Y. 

Flam : 

Green’s  Bayou,  Iloust«>n  IS,  Texas 


M  H.P.  •  IISv.  •  1075  r.p.m.  •  1.4  amp.  •  497  watti  •  50%  sMciaiKy 
10%  rowsf  Factor  •  12.1  MFD  capKitor. 


I 


lu  COILS! 


f»lC/f9H9f0 

wtttTnJknofo 


COILED  ELGIN  ALL-TITE  VANE  RUNNEIS  MEANS  . . . 

Waste!  Waste  pieces  due  to  short  ends  ore  o  thing 
of  the  post.  Vane  runner  metal  is  coiled  in  100  foot  lengths, 
you  just  pull  out  the  exact  footage  needed. 

9  Sasiet"  Qto^a^e  !  Each  coll  weight  opproximotely  50 
lbs.  and  it  packed  in  a  box  28"  x  28"  x  5".  Box  Att  easily 
under  bench  or  against  wall. 

®  ^asiet  Nat'ic/finof  Ho  loose  pieces  lying  around  to 
get  in  the  way  or  collecT  dirt. 

•  UnroHs  dbso!ute!y  Hat!  runner  metal 

emerges  from  the  box  at  bench  height  .  .  .  absolutely  flat  .  .  . 
ready  for  use. 


New  production  machinery  of  our 


own  exclusive  design,  now  enables 


us  to  produce  button  type  Eigen 


All-Tite  vane  runners  in  continuous  coils, 


effecting  a  savings  in  your  cost  per  job. 


STAXAUSTIR  can  be 

used  to  convert  all  types  of 
roof  ventilators  into  powerful 
exhaust  or  air  supply  units. 


put 

in  your 
poc/cet 


AH 


Tit 


e 


E 


L 


G 


N 


AVOID  cold-morning 

COMPLAINTS 
..save  fuel,  too 

The  WEATHER-CHRON 


EXHAUST  FANS 

Whether  you  are  working  on  new  construction  or 
motorizing  existing  ventilators,  Allen  Exhaust 
Fans  will  be  the  top-performance,  quality  answer 
to  the  particular  ventilating  problem.  Easy  to 
install,  economical  to  operate,  these  Ians  meet  a 
wide  range  of  needs.  In  addition  to  the  Fan 
Section  shown  above,  the  line  includes  the 
Remote  Drive  Allen  Staxauster,  and  for  wall 
installalions,  the  Allen  Exhaust  Fan  and  the  Lo- 
Noiz-Level  Multiblade  Fan.  Our  representatives 
are  in  most  principal  cities;  names  listed  in  our 
catalog  in  Sweet's  Architectural  File,  Section  20b. 


Rtfflot*  Orivt 
AIIm  Staxaustsr 
Specially  designed  for 
applications  handling 
corrosives  and/or  high- 
temperature  air. 

Write  for  cateiot. 


positively  ELIMINATES  "cold-building"  penalties  and 
assures  MORE  fuel  savings  wherever  heat  may  be  set 
back  at  night  or  over  the  week-end.  It  automatically 
starts  heating  earlier  on  cold  mornings,  to  assure  com* 
fort  temperatures  when  wanted  but  on  milder  mornings 
it  delays  morning  build-up.  When  outside  temperatures 
rise  above  65°  F.,  the  WEATHER-CHRON  stops  all  heat- 
.ing.  In  extreme  cold  weather  night  setback  is  elimi- 
rrated. 


More  than  just  a  time  switch.  Upon  installotion  you 
select  your  comfort  hours  and  set  the  WEATHER- 
CHRON.  After  that  the  outside  temperature  does  all 
the  resetting. 

It  can  be  used  in  any  space  heating  control  circuit  in 
any  type  of  building  where  lowered  night  or  week  -end 
temperatures  are  desired. 

Fully  described  in  our  new  Bulletin  #S-355.  Write  for 
it  today. 

Product  of 


LLEN 


ALLEN  COOLER  & 
VENTILATOR  INC. 

ROCHESTER.  MICH. 


Vmnlilafors  (or  Evary  Commarcial  and  Industrial  Naad 


Roof 


AUTOMATIC  DEViaS  CO.,  MC 

714  Hillgrove  Avenue 
Western  Springs,  Illinois 


TWO  MORE  ENSINEER-APPROVEO  ELBEN  PROOUCTS 


THAT  SAVE  YOU  TIME  AND  MONEY 

ilOIN  HUNT  DUCT  aOM  DAMPMMT  ^ 

^  ...  Ur  Urmlng  . . .  f ar  multi-Wad* 

"SaKlW*"  dw<t  ta$s-  f  -  ,  dmmpan,  mmII*! 

*  IJ  nactar*.  A  aoa  piaxa  [23^  ar  appaaad.  Maal 


ILOIN  HUNT  DUCT 

S.  .  .  Ur  Urmlng 
"SanlMa"  da<t  raw- 
nactara.  A  ana  giaxa 
matnl  U  malarial 
unit,  aackad  la  rail*, 
anrafU  ahtaUialv 
Nal.  aulia*  an  ifca 
tpal  warfc  a  cindi. 


aartaal  damgar 
hardwara  daval- 


r.  W.  DWYER  HER.  CO. 

P.O.  BOX  37S-N  •  HICHISAN  CITY,  INO. 


Here's  Advance  Design  in 
I.  APPEARANCE  2.  UTILITY 

.^.VINDICATORS 

LIQUID  EYE  2.000  SERIES 

(lllustrat*d) 


All  types  of  r*fri9Br«t!oii  epplicetiont  um  some  kind  of 
"ti9kt  9l«tt.*‘  Procision-Built  Allin  LIQUID  EYES— used  by 
I•«din9  nvanufecturort  and  contrectors — incorporato  ad¬ 
vanced  dati9n  and  improvamantt  which  kaap  rafri9arant 
lottat  to  an  absoluta  minimum. 

En9inaars,  daalin9  with  fluid  flow  problems,  associate  the 
name  "LIQUID  EYE"  with  hi9h  product  quality  and  valu¬ 
able  an9inaarin9  assistance.  You'll  find  a  LIQUID  EYE  da- 
si9nad  to  perfectly  fit  your  application,  too.  An  Allin  rapra- 
santativa  is  ready  to  help  you  choose  from  a  complete  line. 

Send  lor  Alllo  Catalog  D-55 

••W  by  iMblBa  WlwiMalwt.  Sana  far  CaUlas  D-SS 

aavariaa  Ika  taninlata  Allln  Lina 


Two-PItei  URioi  BoRNtt  CoRStrvetioR 
For  Extra  Easy  Aitaaibly  Aad  DisassiRibly 


Two-piBce  Radial  Saat  Union  Bonnet  Construction  pro¬ 
vides  extra  easy  assembly,  long  service,  dependability 
that  gives  you  extra  value.  Radial  Saat  provides  tine 
contKt  through  accurately  machined  true  ball  and  socket 
mating  surfaces,  for  leakproof  body  bonnet  joint.  Two- 
piece  construction  eliminates  sliding  or  scraping  —  pre¬ 
vents  scoring  —  of  body  and  bonnet  mating  surfaces 
during  assembly  and  insures  even  contact  pressure  for 
perfect  alignment  of  working  parts.  Heavy  union  nut  will 
not  deform  under  pressure  and  protects  body  and  bonnet 
from  distortion.  Valves  may  be  repacked  under  pressure 
when  wide  open — top  seat  abov*  threads— out  of  line  of 
flow— is  protected  against  deposits  and  excessive  wear. 


SERVICE;  Recommended  for  general  service  on  steam, 
water,  gas,  and  oil  lines  where  full,  unrestricted  flow  is 
desired.  Valves  give  long  trouble-free  operation. 

YOURS  ON  REQUEST:  Colorful,  illustrated  brochure  fully 
describes  Fairbanks  Bronze  Gate  Valves  with  Union 
Bonnet  Construction,  complete  with  specifications  and 
details.  Vfrite  for  your  free  copy  today. 

Order  Fairbanks  products  threngh  your  local  distribator 
who  is  always  happy  to  serve  yon. 


•  MANUFACTURING 
in  COMPANY 


tfRIB  1211 

SU'  ''-TUM 

MA  METiR 

JuMtroi.tf  ip 

and  tuck  it  away  I 


W  Znro  Adjunrmnnr— notily  obtained  by  slid¬ 
ing  spring-sinni  seal*  in  lippnd  saddle. 

B  Cennectieiw— Vi"  pipe  thread  openings  and 
rubber  tubing  adapters  provided. 

B  Tough  Vinyl  Hattit  Body  —  will  serve  for 
years.  Several  inches  allowed  for  scole 
odiustment. 

Entremely  Accurate  Easy  to  read 

Standard  ranges  from  B  to  120  inchot 
in  water  or  mercury 


Write  for  complete  information 


B  Scale— convened  spring  steel— holds 

Slack-Tube  rigid  for  convenient  use  and  easy 
reading- -regardless  of  length— yet  permits 
rolling  into  small  space  for  pocket  or  service 
kit. 


FI8URE  U-02S2 
Rising  Stem.  Solid 
Wedge.  Taper  Seat.  125 
Pounds  Steam  Working 
Pressure.  200  Pounds 
Cold  Water,  Oil  or  Gas 
Pressure.  Non-Shock. 


Rising  Stem.  Solid 
Wedge.  Taper  Seat.  150 
Pounds  Steam  Working 
Pressure.  300  Pounds 
Cold  Water,  Oil  or  Gas 
Pressure.  Non-Sho^  k. 
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LMlilUpta 

jip-  *■><»  t'’ 


€Ci^ta^Ct4€  Viro  Crimp 

HIGH  VELOCITY  AIR  FILTERS 


VIRO  CRIMP  MEDIA 

hat  tpvcial  Hannmad  Edg«t  for 
ftrongth  and  tafo,  oaty  han¬ 
dling.  No  cuts!  No  Scratchotl 
No  Filtor  surfaco  damago. 


^  minimum  RISISTAMCI 


Also  Avojfabft . . . 

Low  Volocity  and  Grtatt  Filttrt . 
Writo  for  cotologs  and  prictt. 


#•  V  *»  Vo  *•*  •%  •  V  •’  V«  ^  .V  '>N 

.•r  “•  H  5  '5  'I  ?  'V  Kv  .<  \*  >  .j  s  .•  V  '.v  \  .• 


I  OSH  NORTH  WATER  ST. 


BiszsnsissQ 

Canodion  Reprt  s*  ntotivc 

DOUGLAS  ENGINEERING  CO.,  LTD,  MONTREAL 


A  few  diftributorshipt  available. 
Wrife  for  dotailu! 


...HI  WOULDN'T  INSTALL 
STANDANO  STAMPINO'S  CIILING  AIN  OIFFUSINSI 

And  how  ctn  anyone  be  really  comfortable 
without  the  full  dimension  heating  and  air 
conditioning  comfort  that  only  Standard  Doling 
Rh^^SuHv  Air  Diffusers  provide.  Five  flush  and  five  ex- 
tended  models,  sized  for  6'  to  14'  ducts.  Baked 
on  metallic  finish.  Also  dampers,  installation 
rings,  and  accessories. 

. . .  aW*!*  tkte  aU  to  y***  l»>torti««<  tor  ft**  M*talitr*l 

STANDARD  STAMPING  &  PERFORATING  CO. 

3141  W.  49th  Place,  Chicago  32,  Illinois 


THERE 

WERE 

FEW 

SWIMMERS 
AT  THIS 
POOL 
. . .  until 

3^eiCcL 

OIL 

UNIT 

HEATERS 

were 

installedi 

Send  for 
complete  new 
catalog 


■diTiTfTVeTV  An  inadequate  heating  syt- 
tern  left  this  glass  enclosed 
pool  chilly,  uncomfortable,  and  unpopular 
in  cool  weather. 


SOLUTION: 


A  compact  and  attractive 
Delta  Oil  Fired  Unit  Heater 
wee  suspended  in  each  corner,  overhead 
and  out  of  the  way.  Thase  units  need  no 
boiler  or  chimney  —  and  thera  ara  no  un¬ 
sightly  pipes,  valves  and  fittings  to  mar 
the  view.  Delta’s  powerful  heat  blanketa 
the  entire  area. 


RESULTS: 


No  matter  what  the  weather, 
the  pool  is  now  always 
crowded  with  bathers  relaxing  in  luxuri¬ 
ous  warmth  and  comfort. 


This  is  only  one  ef  hwndrads  of  jobs  thet  a  Delta 
OIL  Unit  Heater  can  do  better  end  mere  ecenemicelly. 

DELTA  HEATING  CORPORATION 

TRENTON  8,  NEW  JERSEY 
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f  W  MBKtllBiOH 


design  of 

heating  and  VENTILATING 
SYSTEMS 


Introduction 
Load  Dotarmination: 

Transmission  Lossas 
Intarmittant  Haating 
Vantilating  and  Humidification 
Lossas  from  Ducts, 

Pipas  and  Tubas 
Fuals  and  Combustion 
Air  Distribution 

Convantional  Haating  Systam  Dasign 
Panai  Haating  Dasign  Procadura 
Solar  Haating  Dasign  Procadura 


320  Pages 
96  Charts  and 
Illustrations 

$7.00 

In  Canada  or  ovartaai,  (7.10 


A  New  Book 
to  Help  You  Solve 
Heating  and  Ventilating 
Design  Problems 

If  you  are  ronoerned  with  prohlema  in  the  rleaign  of  heating  and 
ventilating  ayatema,  here  b  a  book  that  will  aave  you  houra  of 
time  and,  in  addition,  inaure  accurate  calculationa  for  many  com* 
plex  calculationa. 

You  can  aolve  problema  involving  load  determination,  duct  de- 
aign,  panel  heating,  aolar  heating  and  combuation  analyaia 
directly  by  meana  of  the  96  full-page  working  grapha  which  are 
an  outatanding  feature  of  the  book.  In  many  caaea  the  uae  of  theae 
grapha  will  entirely  eliminate  calculation,  while  in  othera  the 
grapha  aerve  to  minimize  the  arithmetical  wf>rk  neede*!  in  aolving 
the  equationa.  The  acalea  uaetl  in  conatructing  the  grapha  have 
heen  aelecte«l  ao  that  the  accuracy  to  which  each  graph  can  be 
read  will  equal  or  exceed  the  limit*  of  accuracy  of  the  equation 
from  which  it  wa»  derived. 

Oppoaite  each  graph  ia  a  deaign  example  and  the  aolution  illua- 
trating  the  uae  of  the  methcMi. 

Explanatory  text  in  each  chapter  clearly  explaina  the  engineering 
hackgroun<l  an<l  the  mathematical  haaia  of  each  graphical  aolu¬ 
tion.  Baaic  handlMM)k  data  are  alao  included  ao  that,  with  the 
aimple  inaertion  of  held  data,  deaign  aituationa  can  be  analyzeil. 
Another  important  feature  f>f  the  hook  ia  the  incluaion  of  com¬ 
plete  data  for  ayatema  deaigned  to  utilize  partial  aolar  heating 
through  the  uae  of  large  picture  windowa.  Thia  ia  the  hrat  text 
on  heating  to  include  engineering  data  on  thia  increaaingly 
important  auhject. 

The  author  ia  Profeaaor  of  Mechanical  Engineering  at  the  Uni- 
veraity  of  California.  He  ia  the  author  of  **Induatrial  Heat  Trana- 
fer'*  and  co-author  of  a  number  of  hooka  on  panel  heating, 
refrigeration  and  air  conditioning.  Hia  knowledge  of  the  held  ia 
well  groundetl  on  practical  experiencea  aa  well  aa  theory,  aa  he 
acta  aa  conaultant  for  many  induatrial  hrma. 

Juat  hll  in  the  convenient  order  form  lielow,  check  the  metho«l  of 
payment  you  prefer,  and  DESIGN  OF  HEATING  AND  VENTI¬ 
LATING  SYSTEMS  will  l>e  aent  immeiliately. 


THE  INDUSTRIAL  PRESS.  93  Worth  Street.  New  York  13.  N.  Y. 

Plaasa  sand  ma  a  copy  of  DESIGN  OP  HEATING  AND  VENTILATING  SYSTEMS  at 
$7.00  ($7.80  in  Canada  or  ovarsaas)  under  the  farms  of  payment  I  have  checked  at 
the  right. 

Name  . 

Firm  . 

Street  . 

City . Zone . State . 

Home  Address . 

(n««M  fill  in  if  yoy  want  book  Mnt  to  your  homo)  ACHV-IO/55 


CHOOSE  THE  METHOD 
OF  PAYMENT 
YOU  PREFER 

□  Paymant  in  full  anclotad.  Sand  book  pott- 
paid.  (Book  may  ba  raturnad  for  full  cradit  if 
you  ara  not  tafisfiad) 

G  Sand  book  undar  Rva-Day  Fraa  Intpaction 
Plan.  (Potta9a  and  handling  chargat  of  15#  par 
book  ara  addad) 

G  Bill  ma  G  Mill  Company 

Nota:  Ordar*  from  ovarsaat  mutt  ba  accom- 
paniad  by  paymant  in  full  in  U.  S.  funds. 


STREET 


.STATE 


THE 

CHEAPER 
WAY  TO 
drill 


V  ^hI  ronifpntinnnl 


CONCRETE, 
GRANITE  or  other 
HARD  MASONRY 
MATERIAL 


•■THE  WORLD  S  ONLY 
COMPLETE  LINE  OF 
CARIIDE-TIFFEO 
MASONRY  SITS." 


USD  0  00 


in  Eltcfric  or 
Pnoumafic  Hommtrs 
IT'S  A  ONE  MAN  OPERATION 

Drill  «ny  kind  of  masonry,  including 
hardatf  concrafa. 

Drill  any  siia  hola  from  3/16”  fo 
I'/j"  diamafar. 

Drill  uniform,  aceurafa  holat,  with 
positiva  dust  ramoval. 

Drill  with  aithar  Electric  or  Pnau* 
matic  Mammars. 

Available  at  your  local  Tool 
Ranlal,  Mill  Supply,  or  Elactrl* 
cal  and  Plumbing  Jobber. 

_  •^yHAT  and  HOW 
MANUAL  of  Masonry 
Drilling.  Shows  you 
the  right  bit  tor  arary 

\ 

;  CAMIDE  TOOL  CO.,  INC 


60Y  Brookline  SL 
Cambridit  39,  Mass. 


Plaasa  sand  me  my  FREE  "WHAT  and 
HOW"  Manual. 


I  COMPANY 


Conventional 

Steam  is  apportioned 
among  all  the  tubes 


Conventional  ateam-diatributing  tube  aurface;  Steam  flow  la 
divided  among  all  tube*  in  the  coil.  With  low  flow,  aurface  ia 
only  partially  filled  with  ateam.  Air  near  the  aupply  ia  h^atrd; 
near  the  return,  air  ia  unheated.  Temperature  atratification  oc¬ 
curs.  Condenaate  may  be  exponed  to  freezing. 


First  again! 


A  NKW  HKATING  SURFACK 


SERIES  T  WITH 


7rQ222- 

>  STE/ 


Nesbitt 

Trombone 

Steam  is  opportioned 
to  every  other  tube 


STEAM-DISTRIBUTING  TUBES 


Neabitt  Trombone  ateam-diatributing  tube  aurface:  Hteam  flow 
ia  divided  among  half  the  tubeo—tha  aame  ateam  quantity  gosM 
twice  as  far  in  each  tube.  Kven  amall  quantitisia  are  diatnbuted 
over  the  entire  aurface  area.  Reaulta;  uniform  final  temperaturea 
for  the  full  length  of  the  coil;  positive  freexe  protsxrtion;  un¬ 
equalled  performance  with  modulated  control. 


ELIMINATES  STRAT 
AND  ALL  DANGER  OF 
UNDER  MODULATED 


STRATIFICATION 
lER  OF  FREEZING 


He31E’8  an  entirely  new  principle  of 
steam-diatribution  for  heating  surface 
which  provide*  uniform  final  tempera¬ 
turea  and  poaitive  freeze  protection 
over  the  entire  capacity  range  —  from 
100  per  cent  down  to  shut-off. 

Each  “trombone”  ateam-diatrihuting 
tube  aervea  two  adjacent  condenaing 
tubea  from  a  aingle  aupply-header  con¬ 


nection.  Steam  muat  travel  acroaa  the 
flrat  leg  of  the  trombone  tubs*  (and  thua, 
the  full  length  of  the  aurface)  (adore 
reveraing,  under  increaaed  denruind,  to 
aerv(>  the  aecond  leg. 

Ni'shitt  Seriea  T  Surface  ia  un¬ 
matched  for  heating  and  ventilating  ap¬ 
plications  with  modulating  valve  con¬ 
trol,  and  for  preheating  pur(K)aes. 


Get  the  full  atory  on  Neabitt  Seriea  T  Surface.  Send  for  Publication  SOS. 


HejJxLtL 


HKATINO  AND 
COOLING  8URFACB 
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CFE 


DRAFT,  AIR  PRESSURE 
AND  FLU-TEMP  GAGES 


L*rgie  or  mimII  Keam  generaciaf  plant*,  whether  coal,  oil  or  gat-fired  can  be  more  efficiently 
controlled  ^  ute  of  CFE  GaM.  Draft  GaM  indicate  amount  of  air  furnished  to  fire-box 
and  condition  of  fuel  bed  — Air  Pressure  Gage*  show  windbox  pressure  —  Flu -Temp  Gages 
measure  tem|«rature  of  flue  gam.  The  ute  of  CFE  gMfK*  providn  the  operator  with  infor¬ 
mation  enabling  him  to  correct  improper  boiler  conditions  for  increased  boiler  efficiency  and 
greater  fuel  economy. 


CM  fanSarasi 

•  tingle  er  melti-peinter 

•  Clenr,  easy-te*rand  dials 

•  latreme  accerasy 

•  tlmpla  Zara  adiwstment 


•  Darable  Mack  baked  enamel  cabinets 

•  Available  far  panel  er  flesh  meenting 

•  tpecial  alley  spring*  with 
permanent  tensien 

•  ttainles*  steel  pivets  t 


For  compUtr  mformstiom,  ivriit  $o:  h 


Cl«v«lflin€f  Fu«l  Kqulpm^nt  Companif  V 

1111  traakpark  flaad,  Cleveland  f,  Ohia  V 

In  Cenedo,  write  tei  Otitor  Loboretoriet,  Ltd.,  Ill  Tyco*  Drive,  Toronto  ^ 


Solve  Heat  Transfer  Problems 
Directly  .  .  .  and  Accurately! 

INDUSTRIAL  HEAT  TRANSFER,  by  F.  W.  Hutchinson,  presents  123 
working  graphs  that  permit  the  direct  solution  of  complex  problems  of 
heat  transfer.  Use  of  these  graphs — which  are  equal  in  accuracy  to  the 
equations  from  which  they  are  derived — speeds  heat  transfer  analysis  and 
helps  to  eliminate  errors  in  calculation.  In  addition  to  the  complete  text, 
graphs  are  provided  for:  air,  acetylene,  ammonia,  benzene,  chlorine, 
ethane,  ether,  helium,  oxygen,  pentane,  steam,  sulphur  dioxide,  water, 
and  37  other  industrially  used  liquids  and  gases. 

Get  your  copy  of  this  valuable  working  reference  book  today! 

336  Pages,  136  Charts  and  Illustrations  —  $6.00 

ORDER  YOUR  COPY  FROM  INDUSTRIAL  PRESS 


W«  pay  posfsQt  If  you  sand  pay- 
mant  in  full  with  your  order. 
Money  rafundod  if  you  arc  not 
satiifiad. 


Publishirs  of  Air  Conditioning,  Heating  and  Ventilating 


93  Worth  Street 


New  York  13,  N.  Y. 


CLASSIFIED  ADVERTISING 


IS  MOt*  a  v*rS  s*r  la*«rilm.  Mlslaiaa  Hurt*  SS.IS.  M*  iluvs*  t*r 
■saw  and  sSSrs**.  Ilf.M  psr  dssb-tahMiB  lath.  Payahia  la  advaa**. 


DEt'ALS 

TRADF.MARK  TRAN8KKRS  HrUliantly  de- 
aianad  to  your  apvrifleationa  Plaatic  pixmrnta 
give  grmtar  brilltanc*  and  durability.  Raaily 
appllod.  8«nd  for  lltvratur*.  Allied  Dcrala,  Inc., 
MI4  Mouxh  Ava.,  Clevoland  t,  Uhlo,  Phone 
8W 


WANYKDt  Manufseturrr'a  agents  and  air  con- 
diUoning  and  refrigeration  wholesalers  intcr- 
mtad  in  handling  a  line  of  high-quality  equip¬ 
ment.  Have  Ave  Tines  consisting  of  ecxiling  tow¬ 
ers,  air  handling  units  and  air  cooled  conden¬ 
sers  that  are  w^l  established  in  the  south  and 
southwmt.  Write,  stating  qualifleations.  terri¬ 
tory  actively  covered,  lines  now  handled,  etc. 
P,  O.  Bos  8(1,  Air  Conditioning,  Heating  A 
Ventilating,  (8  Worth  8t.,  New  York  18,  N.  Y. 


FOR  SALE— CATALOG  FILE— INDEXED 
— 17600.00.  Catalogs  cover  heating  and  ven¬ 
tilating  equipment  and  methcxls  -obsolete 
and  current  dating  from  1889.  Over  1600 
separate  companies,  some  with  more  than 
fifty  different  catalogs  each ;  address — T.  B. 
CRYF.R  CO.,  Z49  High  8t.,  Newark  2,  N.  J. 


Manefacterer’a  Reprmentative 
Seeking  new  linmT  Register  your  name, 
territory,  line  with  us.  We  often  get  re¬ 
quests  from  manufacturer*  seeking  repre¬ 
sentatives.  Writs  Research  Director,  Air 
Conditioning,  Heating  A  Ventilating,  93 
Worth  8t..  New  York  IS,  N.  Y. 


FOR  SALE:  Prat-Daniel  “Thermobloc”  oil 
fired  heaters;  Model  1000;  output  1,000,000 
Btu/hr.  New  1962.  Replacement  price  $8,000. 
Our  price  1499.00.  Send  for  foto.  Davenport 
Co.,  (80  S.  6th  St.,  Louisville,  Ky. 


POSITION  WANTED  —  RESEARCH  ENGI¬ 
NEER:  Associate  Professor,  40,  12  yeara  expe¬ 
rience  ia  refrigeration  and  air  conditioning. 
Developed  Extrusion  and  Polar  Chips  automatic 
ice-making  processes.  Four  issued  or  pending 
patents.  Author  many  articles.  Directed  $20,000 
research  in  juice  freesing,  $17,000  in  evapora¬ 
tive  air  cooling.  Director  of  analysis  Austin, 
Texas  Air  Conditioned  Village.  Desires  research 
or  product  development  position,  preferably 
with  Western  university  or  Arm.  Write  to  Box 
868,  Air  Conditioning,  Heating  and  Ventilating, 
9$  Worth  St..  New  York  1$,  N.  Y. 
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CLEVELAND  LO-DRAFT  AND  LO-PRESSURE 


to  0t*n 


r- ,  I 


CUT-OFF  SWITCHES... 


Underwriten’  approved,  these  CFE 
Single  Purpose  Cut-Off  Switches 
monitor  positive  or  negative  air 
pressures.  Highly  sensitive,  inexpen¬ 
sive,  and  adiustable  over  an  ex¬ 
tremely  wide  range,  standard  models 
actuate  a  snap  aaion  twitch  on  hxed 
differential  of  .02"  W.C.  at  control 
point.  Other  models  are  available 
for  other  uses  and  wider  differ¬ 


entials.  Signal  Light  and  Time  Delay 
features  arc  optional. 

The  CFE  Cut-Off  Switches  operate 
as  two-wire  safety  switches  with  a 
third  wire  for  signal  or  alarm.  The 
diaphragm  is  constructed  of  durable 
material  to  withstand  40  p.s.L 
burst  strength,  providing 
versatility  and  long  . 

trouble-free  life. 


Far  complrtt  tUlails  and  *pplicati»m  infermstivu,  writ*  la; 

Cl«v«lffincl  Fu*l  ■qMlpm«nt  Companif 

1111  Rreekperk  Reed,  Clavelead  9,  Okie 

In  Conodo,  wrH»  lo<  Onter  Loboratortas  Ltd.,  1 1 1  Tycos  Drive,  Toronto 
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float  chamber. 


Ill « 


WATTS 


SINCC^^l^  I 


NEWLY  RE-DBSIGNED 

60LWD  Boiler  Water  Feeder 


FOR  LOW  PRESSURE  SPACE  HEATING  STEAM  BOILERS 


MECHANICAUY  MOUNTED  BRONZE 


STEAM  SEAL  BEUOWS  formi  a  flex 


ibie,  pressure-tight  joint  at  the 


COOL  FEED  VALVE 


mounted  away  from 


float  chamber  to 


prevent  liming  at 


i 


STEAM  LOSSES  FROM  STEEL  PIPING  -  H  TO  2  INCH  PIPE 


n 

B 

C 

D 

E 

F 

Nominal  Pipe  DianMter,  Inches 

Tonp. 

Diff., 

Sat. 

Steam 

Temp. 

(Cd.A 

4-70 

Deg.) 

Abt. 

Steam 

Press. 

for 

Col.  B 
Temp. 

Latent 

Heat, 

Btu 

per 

Lb. 

Heat 

Loss, 

Btu 

per 

Sq.  Ft. 
per  Hr. 

Heat 

H 

ni 

iH 

*H  1 

2 

Loss, 

Lb. 

Outside  Surface  Area,  Sq.  Ft.,  per  loo  Lineal  Feet 

per 

Sq.  Ft. 

**•99 

*7.49 

34  43 

43.46 

49.74 

63.18 

per  Hr. 

Pounds  of  Steam  Lost  per  Hour  per  too  Lineal  Feet 

365 

335 

■a 

883.7 

809.86 

0.9*75 

30. 18 

.45.64 

57  05 

370 

340 

878.5 

833.88 

0.949* 

30.87 

47.** 

59.03 

*75 

345 

■3 

874.4 

857-90 

0.9811 

**•57 

36.97 

33.78 

48.80 

61 .00 

280 

350 

870.3 

881.93 

*0135 

33.39 

37.86 

34.89 

4404 

50.4* 

63.03 

*85 

355 

865.8 

905  94 

*0464 

33.01 

*8.77 

36.03 

45.48 

5*  05 

65.07 

390 

360 

*53 

861.7 

939.96 

1 .0793 

*3-73 

*9.67 

37.  *6 

46.90 

53  68 

67.10 

*95 

365 

163 

857 -4 

953.98 

1.1136 

34.47 

30.59 

38.3* 

48.35 

55-34 

69.18 

300 

370 

*73 

853  0 

978.00 

*-*465 

35.21 

3*.  5* 

39-47 

49.83 

57  03 

7*.  39 

305 

375 

*84 

848.6 

1007.14 

1.1868 

36.10 

3*.  63 

40.86 

5*  .58 

59  03 

73.80 

310 

380 

196 

844* 

1036 . 38 

1,3377 

37.00 

33-75 

43.27 

53.36 

61 ,07 

76.34 

3*5 

385 

308 

839 -5 

*065.42 

1.3691 

*7-9* 

34.89 

43.70 

55  *6 

63.  *3 

78,91 

330 

390 

320 

834.9 

*094.56 

13**0 

28.83 

36.04 

45  *4 

56.98 

65  31 

81.53 

3*5 

395 

*33 

830.3 

**33.70 

*•3534 

*9.76 

37.  *0 

46.60 

58.83 

67.33 

84. *5 

330 

400 

*48 

835.5 

**5*84 

*•3965 

30.7* 

38.39 

^.08 

60.69 

69.46 

86.83 

335 

405 

363 

820.6 

1181.98 

*4404 

3* -67 

39-6o 

49  59 

63.60 

7*. 65 

89.56 

340 

4*0 

*77 

815.8 

1311.12 

*4846 

3*. 65 

40,81 

5*.»* 

64.5* 

73.84 

9*. 3* 

345 

4*5 

293 

810.8 

1340.36 

*5*97 

33-64 

4*. 05 

5*.  67 

66.48 

76.09 

95** 

350 

430 

309 

805.8 

1369.40 

*  5753 

34.64 

43.30 

54.34 

68.46 

78.36 

97.95 

355 

435 

3*6 

800.7 

*303-86 

1.6384 

35-8i 

44.76 

56.07 

70.77 

81,00 

*01.35 

360 

430 

344 

795-5 

*338  3* 

1.6834 

37.00 

46.35 

57.93 

73** 

83.68 

104,61 

365 

435 

363 

790.3 

*37*. 78 

*  7373 

38.30 

47-76 

59.82 

75.50 

86.41 

108.03 

370 

440 

383 

784.9 

*407.34 

Q 

*79*9 

39-43 

49  *9 

6*  73 

77.93 

89.18 

111.48 

375 

445 

403 

779  4 

*44*. 70 

1.8498 

40.68 

50.85 

63.69 

80.39 

93.01 

**5.03 

380 

450 

433 

773-8 

1476.16 

*9077 

4*  95 

5*-44 

65.68* 

83.91 

94.89 

118.63 

385 

455 

444 

768,1 

1510.63 

1.9667 

43.  *5 

54.06 

67.71 

85.47 

97.83 

133.39 

390 

460 

467 

763,3 

*545-08 

3,0369 

44.57 

55-7* 

69.79 

88.09 

100.83 

136,03 

395 

465 

490 

756.4 

*579.54 

3.0883 

45.9* 

57.40 

71.90 

90.75 

*03.87 

**9  84 

400 

470 

5*5 

750.3 

1614.00 

3.1511 

47-30 

59- *3 

74.06 

93-49 

107.00 

*33.76 

405 

475 

540 

744  * 

*657.66 

3,3277 

48.99 

61.34 

76.70 

96.83 

110.81 

*38.5* 

4*0 

480 

566 

737-8 

*70*. 3* 

*•3059 

50.7* 

63.39 

79.39 

100,31 

1*4.70 

*43.38 

4*5 

485 

593 

73* -3 

*744.98 

2.3861 

5*-47 

65-59 

83,15 

*03.70 

ii8?68 

*48.37 

430 

490 

623 

7*4-7 

1788.64 

3.4681 

54.  *7 

67.85 

84.98 

107 . 36 

133.76 

*53.47 

4*5 

495 

65* 

718.0 

1833,30 

*55*9 

56.12 

70. *5 

87.86 

110.91 

*36.93 

158,68 

430 

500 

681 

711.1 

*875.96 

3.6381 

58.01 

7*-5* 

90.83 

114.65 

*3*.** 

*64.04 

435 

505 

712 

704* 

1919.63 

3,7363 

59.95 

74.95 

93.87 

118.48 

*35  6i 

169.53 

440 

5*0 

745 

696.9 

*963- *8 

3.8173 

61.95 

77.44 

97.00 

**3.44 

*40. *3 

175. *7 

445 

5*5 

778 

689.6 

3006.94 

3,9*03 

64.00 

80.00 

100.30 

136.48 

*44.76 

180,96 

450 

530 

8*3 

683.1 

3050.60 

3.0063 

66.11 

83.64 

*03.5* 

*30.65 

*49.53 

*86.93 

■i  455 

5*5 

848 

674.6 

3104.54 

3**97 

68.60 

85.76 

107.4* 

*35.58 

*55*7 

*93  98 

460 

1*530 

885 

666.8 

3158.48 

3.  *37* 

71.18 

88.99 

***.45 

140.68 

161 .01 

301.38 

465 

"535 

9*3 

659.0 

3313.43 

3.357* 

73-83 

92,39 

**5.59 

*45.90 

166.99 

*08.75 

47tr 

540 

963 

651.0 

3366.36 

3-4814 

76.56 

95-70 

119.86 

*5* .30 

*73. *6 

316,47 

475 

545 

*003 

643.8 

3330.30 

3-6097 

79-38 

99. *3 

134.38 

156.88 

*79.55 

**4.45 

480 

550 

*045 

634.5 

3374.34 

3-74*9 

83.38 

103,86 

138,83 

163.63 

186.13 

333.67 

485 

555 

1089 

636.1 

3438.18 

3.8783 

85.38 

106.61 

*33-53 

168.55 

193.91 

341, *5 

490 

5<» 

**33 

6*7-5 

3483.13 

4.0196 

88.39 

110.50 

*38.39 

*74.69 

*99  93 

*49.94 

495 

565 

1180 

608.7 

3536.06 

4  *664 

91.63 

**4.53 

*43.45 

181.07 

307 . 34 

*59.07 

500 

570 

1338 

599-7 

3590.00 

4-3*88 

94.97 

118.73 

*48.70 

187.70 

314.82 

368.54 

REFERENCE  DATA -AIR  CONDITIONING,  HEATING  AND  VENTIUTING 
1^^  OctolMr  1955 


Sftt.  Abt. 
Steam  Steam 


T«mp.|Temp.  Prem. 


(Col.  A  for 
+70  Cd.  B 
Deg.)  Temp. 


so  130 

55  1*5 

60  130 

65  *35 

140 

.75  *45 

'  80  150 

85  155 

90  160 

95  165 

100  170 

«o5  *75 

110  180 


8,383 
9  336 
10.385 
*00  11.535 

305  *3.773 

310  ‘  14.133 
315  16 


D 

DD 

Latent 

Heat, 

Btu 

per 

Lb. 

Heat 

Lorn, 

Btu 

per 

Sq.  Ft. 
per  Hr. 

Heat 

Lom, 

Lb. 

per 

Sq.  Ft. 
per  Hr. 

1035.1 

97.50 

0.0951 

1033.3 

109.37 

0.1069 

10*9.4 

131.04 

0.1187 

1016.5 

*33.81 

o,*307 

1013.6 

*44.58 

0.1436 

1010.6 

*56.35 

0*547 

1007,7 

168.13 

0.1668 

1004.7 

179.89 

0*790 

1001 .8 

191.66 

0*9*3 

998.8 

*03  43 

0.3037 

995.8 

315.30 

0.3161 

993.8 

339.68 

0.3313 

989.8 

344.16 

0.3467 

986.8 

358.64 

0.3631 

983.8 

*73-** 

0,3776 

980.8 

387,60 

0.3933 

977.7 

503.08 

0.3090 

974.6 

3*6.56 

0.3348 

97*  5 

33* '04 

0.3408 

968.3 

345-5* 

0,3568 

965* 

360.00 

0.3730 

961.7 

377-30 

0.39*3 

958.6 

394-60 

0.4116 

955.0 

4**. 90 

0.43*3 

953.0 

439.30 

0.4508 

949.0 

446.50 

0.470s 

945  * 

463.80 

0.4907 

941.3 

481.10 

0.5113 

938.4 

498.40 

0.53** 

934.4 

5*5-70 

0.55*9 

93*.  4 

533-00 

0.57*3 

938.3 

553-48 

0.5963 

9*4* 

573-96 

0.6310 

930.9 

594.44 

0.6455 

9*7.0 

614.93 

0.6706 

9*3-4 

635-40 

0.6956 

909.6 

655.88 

0,7311 

906.0 

676.36 

0.7465 

903.1 

6^.84 

0,7735 

898.3 

7*7.3* 

0.798s 

894.4 

737-80 

0.8349 

Sqo.6 

761.83 

0.8554 

886.5 

785.84 

0.8865 

Nominal  Pipe  Diameter,  Indie* 


12.56 

15.28 

*3-47 

16.40 

*4.40 

*7-53 

*5-33 

18.67 

16.37 

19.80 

*7-4* 

21.19 

*8.57 

33.61 

*9-73 

34.03 

30.89 

25.44 

33.07 

26,87 

*3- *6 

28.31 

*4.45 

39.76 

*5-65 

3*- *3 

36.86 

33.69 

38.08 

34. *8 

*9-53 

35  95 

30.98 

37-7* 

3* -46 

39-5* 

33-93 

4*. 3* 

35  4* 

43  ** 

36.93 

44  96 

38.48 

46.84 

39.98 

48.66 

4*. 54 

50.57 

43-08 

5*  44 

44.88 

54.64 

46.74 

56.90 

48.59 

59*5 

50.48 

6x45 

52.36 

63 -74 

54.28 

66.07 

56.  *9 

68.40 

58.  *5 

70.78 

60.10 

73- *7 

63.09 

75-59 

64.39 

78.38 

66.73 

81.23 

m 

5 

6 

i,  Sq.  Ft., 

per  xoo  Lineal  Feet 

1*17.8*  1 

*45-64 

*73-44 

t  per  Hour  per  100  Lineal  Feet 

11.30 

*3.85 

*6.49 

*2.59 

*5-57 

18.54 

*3.98 

*7,29 

20.59 

*5-40 

*9.04 

33.67 

16.80 

30.77 

*4.73 

*8.23 

**•53 

26.83 

*9.65 

*4.  *9 

*8.93 

31.09 

36,07 

3*  .05 

*2.54 

37,86 

33  *8 

34.00 

*9.67 

35-33 

*5-46 

3*.  47 

37-48 

*7^*5 

39.06 

■  33-69 

35  93 

40.13 

42.79 

30.88 

38.  *7 

45.46 

33.70 

40.43 

48.15 

34.54 

42.70 

50.85 

36.40 

45-00 

53-59 

38.26 

47-30 

56.33 

40.15 

49-63 

59-*» 

42.03 

5*96 

61.88 

43-94 

54.3* 

64.69 

46.23 

57  *3 

68.04 

48.49 

59-95 

7* -39 

50.81 

63.81 

74.80 

S3-** 

65.65 

78.19 

55-43 

68.53 

8x.6o 

S7-8i 

7* -47 

85.11 

60.33 

74. 45 

88.66 

62.57 

77-35 

92. 11 

65.03 

80.38 

95-7* 

67.42 

83-35 

99  *6 

70.25 

86.85 

103.42 

73- *6 

90.44 

107.71 

76.05 

94.01 

1x1.96 

79-00 

97.67 

116.31 

8*.  95 

101.31 

130.64 

84.95 

105.03 

**5-07 

87-95 

108 , 73 

*29.47 

91.01 

112.51 

*33-98 

94.07 

116.29 

9138.49 

97- *8 

120.14 

*43.07 

100.77 

124.58 

*48.36 

*04.44 

129. XX 

*53.75 

AMONG  the  many  prominent 
uitrt  —  Sutherland  Paper  with  13 
Unitherms  and  48  Clorco  Unit  Heaters 
(suspended  models  for  smaller  area 
service)  in  its  newest  plont. 


#  IN  CANADA:  Canada  Fans,  ltd.,  438S  Richelieu  St.,  Montreal 


Exclusive  Feature 
saves  you  money 

Claroge's  unique  Syncrotherm  Control 
maintains  uniform  heating  with  relatively  low 
temperature  air  in  constant  circulation. 
By-pass  dampers  control  the  amounts  of  air 
passing  through  and  around  heating  coil.  Result: 
better  use  of  each  BTU  at  lower  cost.  Investigate  this 
and  the  other  features  of  the  Unitherm  Unit 
Heater  —  available  for  steam  or  hot  water  operation, 
floor  or  ceiling  installation,  in  a  wide  size  range.  Write 
for  Catalog  1115.  CLARAGE  FAN  COMPANY, 
Kolamazoo,  Michigan. 


•  •  •  dependable  equipment  for 


From  Ihii  control  ponal  in  o  typical  procosting  area,  o  Johnson  Record-O-Stot 
maintains  and  records  constant  wet  and  dry  bulb  temperatures.  Water  battle, 
blower  and  motor  are  mounted  below  the  Record-O-Stot.  The  air  conditioning 
system  at  Greenville  Mills  it  estimated  to  be  the  largest  in  Mittittippi. 


From  raw  wool  to  finished  carpets— that’s  the  story  of  the 
new  Greenville  Mills  plant  of  Alexander  Smith,  Inc.  Closely 
controlled  temperatures  and  humidities,  both  for  worker 
comfort  and  to  safeguard  sensitive  processes,  are  essential 
to  the  efficiency  of  this  modem  plant.  To  maintain  the 
exact  conditions  required  in  each  area  of  the  building,  Green¬ 
ville  Mills  depends  on  a  specially  designed  system  of  Johnson 
Control.  Here’s  how  it  works: 

PROCISSING  ARIAS 

Processing  areas  are  divided  into  eight  zones— carding,  spin¬ 
ning,  twisting,  reverse  twisting,  setting  and  threading,  weav¬ 
ing  (2),  and  finishing.  Conditioned  air  is  supplied  by  from 
one  to  four  air  handling  units  per  zone,  ^curately  controlling 
the  temperature  and  humidity  in  each  zone  is  a  Johnson 
T-1020  Two-Pen  Record-O-Stat  which  maintains  and  re¬ 
cords  constant  wet  and  dry  bulb  temperatures. 

Each  Record-O-Stat  operates  a  Johnson  Three-Way 
Mixing  Valve  on  the  chilled  water  coils,  Johnson  V-103 
Steam  Valves  on  the  steam  reheat  coils,  and  a  Johnson  V- 105 
Steam  Valve  on  the  grid  humidifier  on  each  of  the  air  han¬ 
dling  units.  To  insure  accurate  response  under  all  conditions, 
all  valves  are  equipped  with  Johnson  V-510  Pilot  Positioners. 

For  quick  warm-up,  hot  water  can  be  circulated  through 
the  cooling  coils.  A  single,  convenient  switch  provides  the 
changeover. 

SMOKI  CONTROL  FEATURf 

A  system  of  smoke  dispersal  is  necessary  in  this  windowless 
building.  If  smoke  is  detected  in  any  unit,  the  return  air 
damper  automatically  closes  and  the  maximum  outdoor  air 
damper  opens,  increasing  pressure  inside  the  building  and 
forcing  the  smoke  out  gravity  roof  ventilators.  A  manual 
switch  at  each  control  station  will  provide  100  per  cent  out¬ 
door  air  at  anytime. 

L 


OFFICES 

Ideal  temperatures  in  offices  and  other  comfort  areas  are 
maintained  by  Johnson  Individual  Room  Thermostats  which 
regulate  the  supply  of  conditioned  air  from  multi-zone  air 
conditioning  units.  During  the  heating  season,  Johnson 
Master-Submaster  Control  automatically  varies  the  heat 
supply  in  accordance  with  outdoor  temperature. 

OTHER  SPACES 

Other  areas  controlled  include  the  laboratories,  where  control 
arrangements  are  similar  to  those  in  the  processing  sections. 
In  the  loading  and  stocking  areas, strategically  located  Johnson 
Room  Thermostats  provide  the  desired  temperatures  by  con¬ 
trolling  Johnson  Valves  on  ceiling-hung  steam  heating  units. 

Tens  of  thousands  of  buildings,  of  all  types  and  sizes, 
depend  on  Johnson  Control  for  the  precision  regulation  of 
temperatures  and  humidities.  In  every  case,  simple  or  com¬ 
plex,  the  Johnson  System  is  specifically  designed  to  fit  the 
exact  needs  of  the  individual  building.  Next  time  you  have  a 
problem,  ask  a  nearby  Johnson  engineer  for  recommenda¬ 
tions.  There  is  no  obligation.  Johnson  Service  Company, 
Milwaukee  2,  Wisconsin.  Direct  Branch  Offices  in  Principal 
Cities. 

’Groonvill*  Milli,  Inc.,  GrntnvilU,  Miit.  (a  diviiion  of  Alonandor  Smith, 
Inc.).  Mollott  t  Aisociatoi,  orchitocts  and  nnginmort,  Joclrion,  Miii.; 
Jomos  F.  O'NoiT  Co.,  hooting  and  air  conditioning  contractor.  Now 
Orlmant,  La. 
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